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PRESENT : 
The Right Hon, Lord Ketvin (Chairman). 
Sir WILLIAM CHURCH. | Dr. WHITELEGGE. 
. ' Dr. BUCHANAN (Secretary): 


Dr. E. S. 
Reynolds. Dr. Ernest 8. Reynowps, recalled ; and Examined. Dr. E. 8. 
as ; . Reynolds. 
7 Mar. 1902, 8287. (Chairman.) We had the great benefit of evi- know of any at all. I do not think it could be dis- : ph Oe 
Mar. 1902. 


tinguished ; it is practically the same kind of pigmen- 





dence from you in the early part of this Inquiry, and 
we should like now to hear what further information 
continued researches of your own enable you to give ?— 
Since I was here last I have been looking out, of 
course, extremely carefully, for what has been hap- 
pening in the case of patients with neuritis, not only 
at the Poor-Law Infirmary at Crumpsall, but also among 
out-patients at the Manchester Royal Infirmary, and 
I may say that I have had a great opportunity of seeing 
a large number of patients. As regards the arsenical 
symptoms, I am able to state that they have practically 
now all disappeared in Manchester—there are no longer 
any of keratosis, there are none of true arsenical 
neuritis, and there is no arsenical pigmentation to be 
seen, 

8288. That is patients at the Manchester Royal In- 
firmary out-patient department and also at the Manches- 
ter Workhouse Infirmary? What you say applies to 
patients in both those institutions? — Yes, to 
the whole of the Manchester district. And I would 
also say that so-called “alcoholic” dilatation of the 
heart has also almost entirely disappeared from the 
Manchester district. Herpes has likewise very much 
diminished, and even the pigmentation which one used 
to so commonly associate with patients with vermin on 
them has much diminished. It still occurs in very 
dirty patients, but it has also much diminished. 

8289. When it occurs in very dirty patients you do 
not think the pigmentation is arsenical /—-This pigmen- 
tation used to be supposed ito be always due, in the 
pauper class, to the presence of vermin, and we used 
to see a very great deal of it. We see some of it still, 
but nothing like to the same extent, which looks as 
though some of it, at any rate, formerly was related 
to arsenic. It has not all disappeared, but it has very 
much diminished even with those patients. 

8290. Can pigmentation due to vermin be mistaken 
. for arsenical pigmentation ?—It is almost exactly the 
same to look at. 

8291. By external appearance ?>—Yes. 


8292. Have yon any means of distinguishing by close 
washing or any examination of the skin?—I do not 
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tation. Then in June and September of last year we 
did see a few cases with arsenical symptoms, but on in- 
quiry we always found that these were patients who 
had been affected during the epidemic itself. In July 
I saw two women who said they had not been affected 
during the epidemic, but the hair of both of these 
women, examined by Professor Dixon Mann, was 
shown to contain considerable quantities of arsenic, 
and the beer that one of them had been drinking even 
in September contained one-hundredth of a grain of 
arsenic per gallon. Of course, that is comparatively 
speaking nothing—a very small amount. 

8293. It appeared there was arsenic in the hair ?— 
Yes, that was present in both of these women. 

8294. We hope to have some information from you 
on that subject later. But first can you tell me if 
arsenic appears in the pigmentation? Is the substance 
arsenic found in the pigmented skin ?—I believe not, 
my Lord. It is mot arsenical. 

8295. That, of course, could not be examined gene- 
rally except after the post-mortem ?—Not easily, but I 
think it has been examined, and that is not arscnical. 
That is really one of the ordinary skin pigments such 
as you get in the negro. 

8296. In scurf rubbed from the skin oi pigmented 
patients is arsenic found ?—It is found in the scales of 
skin that are given off when the skin scales, as it does 
in many of these cases of keratosis, for instance. Arsenic 
has been found in the scales. 

8297. Especially from the scales coming from the 
parts where there is pigmentation ?—Not necessarily ; 
no. It has been found more on the scales from the 
feet and the hands. On the palms of the hands and 
the soles of the feet there is no pigmentation, and yet 
the scales from these contain a considerable quantity of 
arsenic in arsenical cases. 

8298. And the nails both of the fingers and feet ?— 
Those, ayain, have been found to contain arsenic. 


8299. Have you any measured quantities of arsenic 


which ‘have been determined in the hair ?—No, my Lord, 
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I have not. sixaminations of hair have been done, and 
the results simply returned to me as “considerable 
quantities” or “ traces,’ but I have not any definite 
amount at all. These examinations of hair have been 
nearly all done by Professor Dixon Mann. 


8500. Have you yourself any knowledge of arsenic in 
the hair of people taking no arsenic ?—It is a difficult 
thing to say that they are taking no arsenic. I shave 
some analyses of hair which Mr. Scudder, the chemist 
in Manchester, gave me yesterday, and it contains 
minute traces of arsenic—something like, I think, 
1-100th of a grain in two grains of hair. 

8301. The 100th of a grain of arsenic ?—Yes, in two 
grains of hair. 


8302. That-is 1-200th of the weight of the hair?—I 
have his figures here somewhere. 
83035. That would be enormous?—No; it is ‘005 per 


cent. 


8304. That is 1-300th per cent., or 1-30,000th of the 


weight /—Yes. 


8405. That was in the hair of a healthy person not 
known to have been taking arsenic in any way ?—Yes. 


8506. Is the inquiry so far advanced that we can say 
that arsenic may usually be found in the hair or in. the 
beard of ordinary healthy people ?—In some cases, cer- 
tainly, but not in all. In some cases it is certainly 
found in apparently healthy people. 


6307. You know, no doubt, the investigation of the 
French chemist, Gautier, in which arsenic in consider- 
able proportion is found in the thyroid gland of healthy 
human beings, men and women ?—I know all those re- 
searches, 


8508. May we consider it proved that arsenic is an 
essential ingredient in the thyroid gland*—No, my 
Lord, I should not like to bind myself by Gautier’s re- 
searches. 

8309. Does Gautier’s investigation go so far as to say 
that it is found im every case, or that he found it in 
certain cases, and did not find it in others?—I think he 
wished to make out that it was practically a normal 
constituent ; but knowing what we do now of the pre- 
valence of arsenic in all sorts of things, I think it is 
quite possible it got there from outside sources into 
the body in the cases he examined, 

S310. (Sir William Church.) I should like just to 
clear up one point with regard to the presence of arsenic 
in the thyroid gland. What would be your opinion on 
that? Would it be probable or improbable that arsenic 
might remain locked up in the thyroid gland for a 
long time if it once got there ?—I should think that it is 
extremely probable it would do, because it is a gland, 
of course, which has no duct, and I should think it is 
very likely it might get locked up in the tissues there. 


6311. Do you know anything about the constitution 
of the thyroid gland—whether there is any affinity of 
any of the tissues, or their excretions, for arsenic? Can 
you express an opinion about that?—I should not like 
to express an opinion about it, but I know Professor 
Dixon Mann has been examining the thyroid gland, 
and he has not found arsenic, and, of course, he is a 
most thoroughly reliable observer, 


6312. (Chairman.) He has not found arsenic ?—No, 
my Lord. I think the experiments of Gautier ought 
to be taken certainly with some reserve until they are 
confirmed. 


8313. (Sir William Church.) Supposing a person had 
either medicinally or in some way taken arsenic a con- 
siderable time before the thyroid gland was examined, 
you think it is not improbable that traces of arsenic 
might be found in it?—I think it is extremely likely, 
ancl especially as it strikes one the thyroid gland is 
probably the only place where iodine is found as far 
as I know in the body, which is not very far distant, 
of course, from arsenic. 


8314. And it is yet an open question whether arsenic 
is or is not an essential ingredient of the hair?—I do 
not think it is an essential ingredient, because of the 
number of blank results that have been obtained. Some 
of those results I can give you in a few moments in 
speaking of beri-beri. f 

8315. Have you any patients left at Crumpsall still 
suffering from paralysis?—Yes, two, and these are 
gradually recovering. Those are the only two. We 
have had altogether at Crumpsall from November 30, 
1900, to July 20, 1901, thirty deaths ; seventeen were 
women and thirteen men. Of those ten men and four 


women were also found to be suffering trom rapid con- 
sumption. Of course, these cases do not include those 
which may have died before the cause of the outbreak 
was known. That is only from November until July. 
It is extraordinary the number of these cases that have 
died of consumption—a very large proportion—ten out 
of the thirteen men and four out of the seventeen 
women. 


8316. (Dr. Whitelegge.) Was consumption of recent 
origin in those cases ?—That one cannot say; one finds 
often old consumption in these pauper cases; but it 
certainly looks as if it had been wakened up. Another 
interesting point, medically at any rate, is that the 
ascites in these cases, which is generally supposed to be 
due to liver disease, we found to be due to tubercular 
peritonitis in a very Jarge number of cases. 


8317. Tubercular peritonitis is included in what you 
call consumption ?—Yes. 


8318. (Sir William Church.) Just merely to make 
what you said to Lord Kelvin quite clear, the pigmenta- 
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tion that you observed both during the period that - 


arsenical poisoning was going on and also since, has 
been generally situated on those parts of the body which 
are most subject to pigmentation P—No, I do not quite 
think so. It has not been the pigmentation situated in 
the same places as Addison’s disease. That is to say, 
during the whole epidemic the’ face was fairly free. The 
pigmentation was more on the body, beginning, if any- 
thing, below the neck. 


8319. With the exception perhaps of around the eyes, 
the face is not the place in which you get usually pig- 
mentation from other causes than Addison’s disease P— 
I see what you mean. That is so, exactly. But, of 


Sites of pig- 
mentation. 


course, in a person exposed much to the weather you get 


more pigmentation on the face normally. 


8320. Normally, yes; but in most arsenical cases the 
pigmentation has been in the axille, the groins, and in 
those parts of the body in which pigmentation generally 
occurs, from whatever cause it may be ?—Certainly. 


8321. Since 1901, your experiences of neuritis, and of 
other changes which have been referred to arsenic in 
Manchester, have approximated to the experiences of 
other large towns P—I should imagine so, yes. 


8322. You still have met with cases of peripheral neu- 
ritis attributable to alcohol?—That brings me to the 
next point. During this period of course I have seen in 
hospital work, and also in private, a considerable num- 
ber of very heavy drinkers, and during this time, in the 
last nine months, I have only seen two cases, and those 
were both in private, where there were symptoms ot 
neuritis—two isolated cases. One was a cab driver, 
who drank at least a bottle of whisky a day; and an- 
other was a lady that I saw only about a fortnight ago, 
who was also drinking, as far as we could make out, at 
least a bottle a day. In both these cases there were 
signs of neuritis. In the cabdriver there were pains in 
the limbs. There was some loss of power, but there 
was no wasting, and there were no other signs at all of 
any arsenical poisoning, and I do not think that he took 
beer. I went very carefully into the case, and I think 
his statement that he always took whisky. was quite 
true. The lady was bed-ridden, and certainly took no 
beer. She took whisky only. In her case the symp- 
toms were coming on rather fast. There was some 
wasting; there was distinct loss of power, although she 
vould walk, and there were marked pains in the limbs. 
Again, there was not a single sign of any other arsenical 
symptom. So that these two cases—and there have 
been only two in all the enormous number of alcoholics 
I have seen during the last twelve months—these are 
the only two cases I have been able to pick out in which 
beer drinking could be excluded absolutely, and, at 
the same time, in which there were signs of peripheral 
neuritis. So that, personally, my own opinion is that 
alcohol will cause peripheral neuritis, but that, con- 
sidering the large amount of spirit taken by various 
people in this country, it is certainly one of the rarest 
diseases if unassociated with arsenic. In pure beer 
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drinkers there is now no peripheral neuritis in Man- None in beer 
chester. It has all gone; it has entirely disappeared. drinkers. 


You never see a case in the hospital, and this is not 
only my experience, but it is the experience of Dr. 


Dreschfeld, Dr. Bury, and others. And I should like Pisappear- 
to add that Dr. Graham Steell has also told me that ance of 

he has not lately been able to find any cases of “ alco- “alcoholic 
holic dilatation of the heart,” which he had previously heart.” in 
written upon to a large extent, and which for many Manchester. 


years—not merely during 1900—was common in Man- 
chester. 
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8323. (Dr. Whitelegge.) These “alcoholic hearts,” 
which have now disappeared, were found in considerable 
numbers ?—Yes. 


8324. Did they occur in heavy drinkers only ?—Yes, 
I think so, speaking from my own experience, of course ; 
heavy beer drinkers. 

8325. Did they occur apart from neuritis or pigmen- 
tation ?—Some of them did, but most of them, if care- 
fully examined, had neuritis. 


8326. Have you any records of this condition of heart 
occurring apart from alcohol—from arsenic derived from 
other sources than beer ?—I have not; but in the cases 
reported—in Brouardel’s cases at Havre—the same con- 
dition occurred, I think it was in this Havre outbreak, 
where the poisoning was homicidal, in which arsenic 
had been directly administered, that Brouardel describes 
ceedema occurring, and heart failure, and so on, and 
the dropsy coming on also. 


8527. You mentioned that besides this heart con- 
dition, neuritis, herpes, and pigmentation have very 
much diminished, and even the pigmentation attributed 
to vermin ?—Yes. 


8528. What significance do you attach to that? Do 
you regard it as meaning that the arsenic caused a 
tendency to that form of pigmentation, or that what was 
truly arsenical poisoning was mistaken for the other ?—I 
think that a great deal of what we called the pigmenta- 
tion due to vermin was arsenical. 


8329. But do you think that, given chronic arsenical 
condition, the tendency to pigmentation from vermin 
would be increased ?—I certainly think so, because you 
get a double irritation of the skin layers. 


8330. In the case of herpes, do you think the general 
distribution of arsenic among the beer drinking public 
increases the tendency to herpes ?—I think it frequently 
caused a great deal of the herpes. 


8331. But some herpes still remains ?—Certainly. I 
should not like to say all herpes is arsenical. 


8332. I only want to be clear whether you meant 
that arsenic as a predisposing cause to herpes has now 
been removed ?—Certainly it has been removed. The 
number of cases is now quite few. You occasionally 
meet one in the ordinary way in hospital practice, 
whereas before one saw quite an epidemic of them. 

8335. The pigmentation has diminished greatly. Will 
you kindly tell us in what light you are now inclined 
to regard the pigmentation in terms of arsenic, and of 
alcohol? Would you expect to find pigmentation from 
arsenic alone ?—Certainly. I do not think alcohol will 
cause pigmentation. 

8334. I meant in combination with arsenic. You 
would expect to find pigmentation from arsenic alone ?— 
Yes, I have seen that. It is well known that arsenic, 
given as a drug, may cause most marked pigmentation. 


8335. Of the same kinu that you have described P— 
Exactly the same type. I do not think alcohol had 
anything at all to do with the pigmentation. 


8336. You do not think alcohol adds to the tendency ? 
-——Not the slightest. 

8337. (Chairman.) Alcohol drinkers who have no 
arsenic whatever would not show pigmentation in any 
case ?—No, I do not think so. 

8338. (Dr. Whitelegge.) Would you say the same thing 
of neuritis—that the alcohol does not add to the ten- 
dency !—There I am rather inclined to think that the 
alcohol may, because, as I have said with regard to 
these two cases, I cannot now get away from the idea 
that alcohol will cause neuritis, but I certainly think 
it is extremely rare if it does, and, of course, it has 
never been of the marked type of the arsenical neuritis. 
T have never seen such marked types except from 
arsenic. 


8339. (Sir William Church.) Then you would think 
that your numbers. so far as they ¢°-—you must remem- 
ber it is only a few months—would now show that 
alcoholic neuritis is less common in Manchester and 
its district than it was hitherto supposed to be in other 
large towns; I mean, that was one of the points that 
struck me so much, the large number of cases of peri- 
pheral neuritis that you used to have in Manchester 
as compared with what we were acquainted with in 
London ?—Yes. Now I can give you some numbers 
which will show that. When I was at the infirmary as 
Resident Medical Officer, from 1887 to 1891, there were 
20 cases of alcoholic paralysis, so-called, a year, in 
118 beds or 120 beds, Now I have 800 beds of my own 
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at Crumpsall, and I have a very large out-patients’ 
department. I do not know how many cases are re- 
ceived there, but it is a very large department, and 
amongst all those hospital patients I have not seen a 
case of neuritis in the last nine months, except such 
as one could trace to the previous epidemic of arsenic— 
people who had had arsenical neuritis, and who either 
came back and said their pains were a little worse 
again, or something of the sort. I have seen only two 
cases in private. 


8340. (Chairman.) In respect of alcoholic neuritis, 
Dr. Kelynack told us in the Manchester Royal In- 
firmary from 1892 to 1899 they had from twelve to 
twenty-one in-patients each year. That, I think, agrees 
with what you have been telling us ?—Those are a diffe- 
oa series of years, and you see the same proportion 
holds. 


8341. Would you say there is none now?—We have 
not seen a case, I think, for the last nine months in 
the Manchester Royal Infirmary. 


8342. That illness of which there were ‘twelve to 
twenty-one in-patients each year ‘between 1892 and 
1899—there is no more of that now ?—No cases at all. 
We have not seen one in the Manchester Infirmary for 
about the last nine months. 


8343. Would it be right to infer that those cases which 
prevailed so much from 1892 to 1899 were really due to 
arsenic ?—Inductively one would say yes. You have 
certainly removed, as I shall be able to show, a factor— 
namely, beer containing noteworthy amounts of arsenic, 
and the results which previously were attributed to beer 
as beer or ag alcohol, have gone. By induction one 
would be inclined to say that previously arsenic had 
been the factor which occasioned these results. 


8344. And there is no other difference in the régime 
between 1892 and 1899 and the present régime than 
that which has resulted from the inquiry into arsenic, 
and the means taken to prevent arsenic from getting 
into beer 2-—I do not think so, my Lord. Jam sure the 
people are still drinking ; they have not stopped drink- 
ing, that is quite clear. The Revenue Returns, I think, 
would show that. 

8345. (Sir William Church.) I might ask you one or 
two questions. We have the returns from some other 
large hospitals besides Manchester. For instance, at 
St. Bartholomew’s we find that out of a total of medical 
in-patients per annum—6,400—there were in five years 
forty-two cases of peripheral neuritis. Take the medical 
cases alone—there was an annual average of 2,441. That 
would be over 11,000 medical patients, among whom we 
get forty-two cases of peripheral neuritis ?—That is an 
average of about eight a year in over 2,000 patients. 
In Manchester we got twenty a year in an average of 
1,300 patients. 


8346. Quite so, but I wanted to compare the condi- 
tion of Manchester now with the condition of some of 
the other large towns in former years, so as to see what 
it is like now. We imagine Manchester is free from 
arsenical poisoning, and I wanted to see whether the 
numbers we now get approximate to the cases which 
were in other large centres of the population, and if 
tnat was the case we might vonclude that they had been 
arsenic-free in former years?—I see the point, and I 
should imagine yes, or that perhaps Manchester may 
now be-below other towns. Of course, I have not seen 
absolutely every case that thas occurred in these two 
hospitals during the last nine months, and it is quite 
possible there may have been two or three from pure 
alcohol, just as I have seen two cases in private un- 
doubtedly from pure aleohol—undoubtedly from spirit 
drinking. 

8347. Considerable weight was laid by those who 
thought that all the neuritis in Manchester might be 
due to arsenic upon the fact that so-called alcoholic 
neuritis was very rare in Scotland ?—Yes. 

834%. But = and that in Scotiand, in the Glasgow 
Royal Infirmary, out of a total number of 2,420 medical 
cases in five years, that would be the average number 
of medical cases a year?—That is the average. 


8349. That the total number in five years was fifty- 
three, which you see is higher in Glasgow than it is 
in St. Bartholomew’s in London?—Yes, but I should 
like to point out a fallacy there. It is generally sup- 
posed that in Edinburgh and in Glasgow the working 
man drinks spirits, and even Scotch physicians have 
told me so. But it is not the case at all. If you ask 
the employers of labour about it, who know the habits 
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of these men intimately, you will find they undoubtedly 
drink beer, and they especially drink beer in Glasgow. 
They do not always drink spirits, by any means. 

8350. That is not my point. My point is that your 
figures are now approximating, and I want to see how 
nearly they approximate, to what has been the figures 
of this disease in the other big centres. We know that 
your population were poisoned by arsenic; we do not 
know at present whether the populations in the other 
big centres were in any way affected by arsenic or not? 
—I see; but of course it has been shown 


8351. I think the evidence given to us from Man- 
vhester would hardly have Jed us to imagine there 
were as many as fifty-three cases of peripheral neuritis 
in the Glasgow Royal Infirmary in nine years, when 
we were told it was so excessively rare?—Yes, and so 
was I told that too. Sir William Gairdner was very 
strong on that point. 





8352. In the Western Glasgow Infirmary, out of an 
average of 1,440 medical cases a year, we find that in 
five years ithere were nineteen cases of peripheral 
neuritis, and at Dundee, curiously, the figures are 
about the same—we are informed that there were nearly 
the same number of medical patients, 1,423 per year, 
and that the total in five years was eighteen ?—That 
only amounts to three a year, with a larger number of 
patients than they have at the Manchester Royal In- 
firmary, whereas with us it was twenty. 


8353. Now you think you may shave had two in the 
months between November and July ?—It is quite a 
possibility that there may have been two or three. 


8354, That is rather approximating to those numbers 
that we got in our other returns ?—That is so. I should 
say, taking it broadly, that Manchester now is in the 
condition of Glasgow and Dundee as regards neuritis. 


8355. The highest figures, of course, are those which 
we got from the London Hospital in the Hast-End 01 
London, and there, with an average of 4,600 medical 
in-patients a year, they get as many as 129 cases of 
peripheral neuritis in five years >—That is about twenty- 
five a year, with more than three times the number of 
beds than the infirmary. Of course, there they are 
largely gin drinkers in the EKast-End of London, are 


they not? 
8356. I think that some of them drink many 
things. We have actual returns of only one year—out 


of sixteen cases during part of 1901 four drank beer 
only, three spirits, and eight both. You would be 
prepared to say now that the number of new peripheral 
neuritis cases in Manchester has dropped down to the 
level, or even below the level, of the cases in the other 
large centres of population?—I should say certainly 
below the level. It is extraordinary how free it is. 
You do not see them ; they hhave gone. 


8357. (Dr. Whitelegge.) Then you would not attribute 
the whole of that drop in Manchester to the use of ai 
particular glucose—because, if I remember rightly, that 
did not begin until about 1899, and the pre-eminence 
of Manchester in the matter of neuritis existed before 
then?—No. Apart from the big epidemic in 1900 I 
think it was not necessarily the glucose, but very largely 
the malt also. 

8358. You think there has been an improvement in the 
malt as well?—-An enormous improvement. The South 
Yorkshire coke they will not have now for malting. 


8359. Cases of neuritis attributed to alcohol, without 
mentioning arsenic, are still going on in small num- 
bers, and especially in London, as Sir William Church 
said. Would you suspect some of those to have relation 
to arsenic still?I should see that every case was 
most carefully gone into before I would be prepared 
to exclude arsenic, even in London. 


8360. Is there any practical suggestion you could 
make by way of a crucial test in determining whether a 
case of neuritis put down ito alcohol had any arsenical 
origin?—There is one thing which sounds almost an 
imperiinence, I was going to say. The investigation 
of the patient must be extremely searching. I say that 
because I have seen extremely good men examining 
these cases and entirely miss some of the symptoms— 
absolutely miss them; look at them and not notice 
them, and then confess they were thére when they were 
pointed out to them. It seems rather an impertinence 
to say so, but I have seen so many extremely well- 
known men miss the symptoms of keratosis and_pig- 
mentation that the examination of the patient must be 
extremely searching. Another point is that the hair 
should in all cases Le examined. If it contains a mere 
trace I should not think much of it; if it contains a con- 
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siderable trace, or a considerable quantity, then I cer- 
tainly think the history of the patient should be gone 
into, that all the foods and drinks, or some of them, at 
any rate, should be examined before you can exclude 
arsenic, especially the drink. é 

8361. (Chairman.) Would not the examination of the 
hair be a very elaborate chemical process ?—I believe 
now that it is fairly simple. I do not quite know what 
it is. I am not a chemist, I am sorry to say; but Dr. 
Dixon Mann has got now a fairly simple method, and 
Mr, Scudder also, and it does not take so long as it did, 
and it is much more reliable than it was; but it requires 
great care. 


8362. If there is no arsenic found in the hair, you 
would take that as evidence, pro tanto, against the 
fact that the disease was due to arsenic ?—Not neces-~ 
sarily. I think it would be in favour of it not being 
from arsenic; but, again, I have asked Professor Dixon 
Mann whether he would take it, if there was no arsenic 
in the hair, that the case was absolutely not arsenical, 
and he said, “No, you cannot go that far.” The other 
day he had a case at the Salford Hospital, in which he 
felt’ pretty clear that there was some arsenical symp- 
toms, and there was no arsenic in the hair. So that he 
says you cannot take it as an absolute rule. 

8363. (Dr. Whitelegge.) What importance do you 
attach to the discovery of arsenic in the urine? It has 
been suggested that there are cases in which arsenic is 
found in the urine of persons who are not supposed to 
be taking arsenicP—I should want very strong proof 
of that. 


8564. Is it not within your experience or knowledge 
that arsenic is found in the urine of people who are not 
taking arsenic in one form or another?—No. To show 
how difficult these cases are from an analytical point 
of view, Professor Dixon Mann tells me that if he has 
used for these investigations a flask in which there has 
been arsenic in the flask in his experiments, he has then 
cleaned that flask and examined it in a good light, and 
there has not been a single speck or stain inside the flask ; 
it has been apparently absolutely clean. He has taken 
that flask again, and in not a few cases without putting 
anything further into it obtained his arsenical mirror. 
He says you cannot depend on a fiask which has once 
contained arsenic in making the next experiment. The 
result is that he never uses a flask a second time in 
which arsenic has been present. He says you cannot 
rely upon it being absolutely arsenic-free, if arsenic has 
been once in it. That shows how many results, such as 
these examinations for urine you are mentioning, may 
be fallacies. He keeps one set of flasks which are abso- 
lutely arsenic-free, and if there has been any arsenic in 
the flask he never uses it again. 


8365. You have not only examined the hair for arsenic, 
but you have examined the urine P—Yes. 


8366. And if you found arsenic in one or the other 
you would consider there was ground for assuming 
arsenical causation ?—Most certainly, if it was in the 
urine, 


8367. Just one other question. You told us of ono. 
100th of a grain of arsenic being found in the beer 
consumed by certain patients P—Yes. 


8368. When was that?—That was in September. 


8369. Beer containing that proportion of arsenic was 
consumed recently and associated with recent cases P—I 
have here some tubes Mr. Scudder did for me yesterday 
for the Commission and asked me to bring down, in 
which he has collected a considerable number of Man- 
chester beers, and two-thirds of them are arsenic-free. 
He can get no reaction whatever. 


4 8370. At what date was that ?—This week—since Mon- 
ay. 

8371. Recent samples ?—Yes. The one-third of them 
contain traces, and the worst contain not more than 
100th of a grain per gallon of beer. That is this week. 
Those tubes I have here. (Tubes exhibited.) 


8372. (Sir William Church.) Those are presumably 
beers which have been recently brewed ?—I should 
imagine so. 


8373. (Chairman.) Going back to the question of the 
presence of arsenic in beer for years past, what would be 
considered safe in respect to the quantity contained in 
beer? Given a susceptible person taking a moderate 
quantity of beer, say two or three pints a day, containing 
say one-fiftieth of a grain per gallon, might harm result, 
and on what grounds would you say that harm may result 
or harm could not result ?—I should say, taking it at 
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four pints, if I may, that is half a gallon, if it contained 
one-fiftieth of a grain per gallon I do not think any harm 
could result. That would only mean taking one- 
hundredth of a grain of arsenic per day—one minim of 
liquor arsenicalis, a very small medicinal dose, But, 
given a susceptible person, I should not like to see this 
dose much exceeded, especially as there is no need for it 
to be there. 


8374. But you do not think harm could result from 


two or three pints of such beer per day ?—I do not think 
so. 


8375. Do you know anything about the alleged toler- 
ance of the Styrian peasants to arsenic ?—Only what I 
have read, that certain of them can do so. 


8576. It is said that after a little time they can take 
large quantities of arsenic without being poisoned ?— 
Not in my own ordinary experience in hospitals; if you 
go on increasing it you are certain to get poisoning—in 
Hngland, at any rate; I do not know about Styria. 

8377. Can you give instances of what we are all told 
so often about Styrian peasants. Do you think it is true 
or not true ?—TI should not like to say. They have only 
to produce one of the Styrian peasants to negative any- 
It is quite possible some 
of them may be able to take large quantities of arsenic. 


_ Tam informed by a late manager of the tin mining works 
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in Singapore that the coolies who smelt the tin work 
all day long in an atmosphere containing considerable 
quantities of arsenic do not suffer, and they are 
men, moreover, who have not been affected with beri- 
beri. They are the men who have been gradually se- 
lected in the course of years from the coolies who have 
been able to stand the mining. They are big men and 
specially fed, because it is supposed to be a dangerous 
occupation more or less, and these men do not get any 
symptoms, although they are working in an atmosphere 
It looks there 
again as if certain men could stand it. That is the only 
evidence I can bring, apart from the Styrian statements, 
to show there may be something in it. 


8378. Those men must inhale considerable quantities 


of arsenic ?—Yes. My information I had direct from the 
manager of these works. 


8379. Are they sometimes attacked with beri-beri ?— 
He says very rarely, the smelters. But again he says 
that these are picked men who have been able to stand 
the mining. 


8380. What class is it that is affected by beri-beri ?— 


‘The ordinary mining coolie is very much affected, but of 


course they are imported fresh every year, thousands of 
them. 


8381. Is it now considered probable that the beri-beri 
is arsenical poisoning ?—If I may go into that point, with 
a little more detail I would say that some time during 
the epidemic, speaking with Major Ross, and know- 
ing that beri-beri was so like the so-called alcoholic 
neuritis, I thought it was possible and worth investiga- 
tion whether the beri-beri—which, of course, is a ter- 
rible disease in the tropics—was possibly associated with 
arsenic. Major Ross, about September last year, 
brought over from West Africa an American tady, a 
missionary’s wife, suffering from beri-beri, and asked 
me to see her with him in Liverpool. I went to see her. 
She was certainly not an alcoholic; she was a total 
abstainer, and yet she had all the symptoms of neuritis 
well marked, and also slight pigmentation, very marked 
pains in the legs, and the ordinary typical appearance 
of an arsenical case. She had had some rash also. She 
was a fair-haired woman, and therefore we thought it. 
was possible there would not be any pigmentation. Her 
hair was examined by Professor Dixon Mann, and was 
found to contain, as he says, not mere traces, but con- 
siderable quantities of arsenic. Where she gotit from 
we could not tell. She had lived almost entirely on tinned 
Californian fruits. Those fruits, I may say, have been 
again examined by Mr. Scudder, who asked me to bring 
the tubes here, and they have been found practically 
free. He has examined pears, apricots, and a whole lot 
of Californian fruits, and they are practically free. The 
most he found was 100th of a grain in a gallon of syrup, 
and, of course, nobody would take that. I think the 
Californian fruits, so far as his examination goes, can 
be set aside. Those tubes I have here also. It was at 
first thought that this idea of it being arsenical was very 
far-fetched, but quite recently evidence has been forth- 
coming to show that it is not quite so far-fetched. In 
the Indian Medical Gazette for September, 1901, Major 
Anderson reports two outbreaks of beri-beri on board 
ship, in which mouldy rice, heat moisture, insanitary 


conditions, scurvy, and alcoholism could be excluded, 
but the epidemics were by him clearly traceable to sup- 
plies of food obtained from Bombay in each case of the 
epidemic. Of course, he did not know at that time 
anything about arsenic. Then in the Perak Medical 
Report for 1900, Dr. Fox, the Acting State Surgeon, 
mentions that attention is being paid to the fact that 
arsenic may be the cause of the neuritis in beri-beri, and 
he quotes Dr. Conolly, the district surgeon at Batughia, 
who, in his annual report, says that up to the present 
a chemical analysis, of a not profound character, it is 
true, has failed to find arsenic in the urine of beri-beri 
patients. He goes on: “and in support of the arsenic 
theory I would point out that 95 per cent. of beri-beri 
cases treated are Chinese; and quite 90 per cent. are 
miners by occupation. When we know that arsenic in 
combination with other metals is common in the soil, 
where these Chinese have to stand for hours while 
searching for tin, we may regard the possibility of 
arsenic as a cause for beri-beri as being something more 
than problematic.” Since then Professor Dixon Mann, 
if I may give this evidence, has, I know, examined the 
hair of 24 cases of beri-beri patients who have been sent 
to him from various parts of the world. Highteen of 
those were blank; there was nothing in them. Six of 
them contained arsenic; I do not know in what amounts. 
Then Dr, Hughes, of Her Majesty’s ship “ Hamadryad,” 
the hospital ship at Cardiff, recently sent me the hair 
of beri-beri patients who had come from Rangoon. This 
hair I again asked Dr. Dixon Mann to examine, and he 
very kindly did so. Two of them yielded no arsenic; 
one of them yielded an appreciable amount of arsenic, 
and one of them, the fourth, yielded more than a trace 
of arsenic. So that although I do not think that the 
arsenical origin of beri-beri is proved, still I think it is 
a subject that is well worth investigating, in the tropics 
more thoroughly, because it is such a fearful disease 
there. It is so very prevalent, and so extremely fatal. 
Then there is another point in the tropics also. The 
Hon. W. C. Brown, M.D., has informed me by private 
letter that in Acheen, an island somewhere opposite Sin- 
gapore, they spread arsenic on the rice fields to kill the 
rats. That is a well known thing there. To keep the 
rats off the crops they put arsenic on the field. He has 
lived there, and he says it is well known. So that, at 
any rate, I think it is well worth investigating by 
tropical observers. 


8382. (Chairman.) Beri-beri has been sometimes, I 
believe, traced to the use of rice that was supposed to 
have suffered from fermentation or other injurious pro- 
cess >—Yes. 


8383. Would that.be rice dosed with arsenic in the 
way you now describe ?—I should think it is quite pos- 
sible it is in the grain, if they put it on the fields. I 
should think it is very likely in the grain. It has been 
clearly shown in some epidemics to be due to rice. In 
the Japanese Navy, I think, by altering the diet they 
got rid of beri-beri altogether. It used to be extremely 
prevalent in the Japanese Navy, and by re-arranging the 
diet they got rid of the beri-beri entirely. So that in 
that case it was food in some way or another. 


83584. Do you know what the alteration was ?—They 
lessened the rice, and I think they gave more nitrogenous 
food, as far as I remember. 


8385. Is that custom of putting arsenic on the rice 
fields largely prevalent, or only in some exceptional 
cases >—That is the only evidence I have, and 1 could 
not say. 


8386. The suggestion, which seems worth further in- 
quiry, is that if giving up rice in the Japanese Navy 
was one of the means adopted successfully to do away 
with beri-beri, the rice might have been poisoned P— 
That is merely a suggestion for the basis of future work. 
I think it is being investigated by a good many tropical 
observers now. 


8387. Going back to the case reported by Major 
Ronald Ross regarding the American missionary lady 
who was a total abstainer, we are told that arsenic was 
found in the hair—“it contained not a mere trace, but 
a considerable quantity of arsenic.” Might it have been 
that it got in by an arsenical hair wash? — No. 
We inquired about that, of course, very carefully. She 
had not had any hair wash, and she had not as far as 
she knew—and she was an extremely intelligent woman 
—she had never taken any arsenic as a drug. Of 
course, she could not be absolutely certain. She knew 
what she had taken up to a certain extent. She said 
she has been taking quinine and some other drug, but 
that she had not taken any arsenic, 
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8388. Had she been taking rice—living much on rice 
on the West Coast of Africa?—She said she had lived 
principally on tinned fruits, and tinned foods generally. 

8389. Can you say anything of the quantity of the 
hair of that lady which was examined ?—I am afraid I 
cannot give the exact weight, but I cut it off myself. 
It was about eighteen inches long and about the thick- 
ness of a pencil. I took a long piece so that it could be 
examined from end to end. 


8390. Details of the chemical examination would be 
very useful to the Commission ?—Dr. Dixon Mann’s 
letter was ‘From *3 grammes of the hair—that is five 
grains, of course—I got as much arsenious oxide as I 
did from the same weight in the general run of cases 
at the time of the outbreak of epidemic arsenical poison- 
ing.” From 5 grains of the hair he got as much arsenic 
as he did from the same weight of hair in the cases 
during the arsenical outbreak—the beer cases. 


8391. Five grains of hair, that is 3 of a gram. ?—Yes. 
He says, ‘‘ You may accept it that the arsenic I found 
proved that a considerable quantity had been taken into 
the system of the patient either by administration as 
medicine or in some other way.” Of course, he did not 
know how it had been obtained any more than we did. 


8392. You have told us that the lady had not taken 
any arsenic medicinally?—She had not, as far as she 
knew. 


8393. From the large quantity it seems that some- 
how accidentally she must have taken arsenic? — Yes, 
certainly. And, of course, one may mention that 
beri-beri did occur in the same district. She came from 
somewhere up-country—I forget just now where—on 
the West Coast, and it was known there. Major Ross 
saw her there and brought her over himself, and he told 
me that nobody there doubted for a single second that 
she had beri-beri. It was diagnosed as being a typical 
case of beri-beri, and he was asked to bring her home 
because she was supposed to be dying. 


8394. Did the lady recover?—Yes; she got all right 
as in the arsenical cases. 


8395. Was she damaged in her healthP—No. She 
was doing extremely well the last time I saw her, be- 
ginning to move her limbs and going on all right. 

8596. But she was so ill when she left West Africa 
that she was considered to be like a dying person P— 
Yes. She was not supposed to be going to get home 
alive or live more than a few days, but it was the only 
chance to remove her outside of the district. That is 
the usual treatment for beri-beri, to remove the patient 
out of the district. 


8397. There was no doubt it was something in the 
food or air of the district ?—It certainly looked like it 
in that case. 


8398. (Sir William Church.) You mentioned the 
coolies who worked at the tin smelting. Have you made 
any inquiries yourself as to the workers in arsenic in 
this country P—No, none at all. 


8399. We shall perhaps have other evidence on that. 
You have not made any inquiries about beri-beri in Java, 
have you?—No, I have not had any opportunity at all. 
This, of course, is a question which ought to be investi- 
gated on the spot. 


8400. I mean it is stated, and I think proof has been 
brought forward, that Europeans in Java suffer largely. 
There are a large number of cases of beri-beri among the 
Dutch troops ?—I believe that is so. 


8401. But you have no information ?—No, I have no 
information at all. 


8402. (Chairman.) Would you go back to the question 
of the presence of arsenic in beer for years? Will you 
kindly give your own statement from your précis ?— 
From my clinical observations during the last seven or 
nine months I am driven to the conclusion that the dis- 
appearance during this time of so many symptoms which 
were formerly described as due to alcohol can only be 
explained by the elimination of arsenic from alcoholic 
beverages, and as a corollary that arsenic has been 
present in alcoholic beverages to an extent dangerous 
(at any rate to a few drinkers, especially susceptible) for 
many years, and possibly from a source entirely inde- 
pendent of contaminated glucose. 


8403. Can you also tell us about cases/which we under- 
stand have recently occurred at Halifax ?—The Halifax 
cases I visited on January 21st at the request of Dr. 
Hodgson. They were in St. Luke’s Hospital, Halifax. 
I saw there five cases, four men and one woman. TI do 
not know whether you wish for the names, One man, 
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named Lee, had very marked pigmentation, a hoarse 
voice, marked loss of power, and pains, but he had no 
keratosis. This man was the colour of chocolate. 


8404. All over ?—Yes, all over. 


8405. Over the face and body ?—Not so much the face ; 
that was darkish, but not so marked as on the body. 


8406. How long might it have taken for that colour to 
be developed over the whole body ?—I should put it pos- 
sibly at two or three months. 


8407. Had he that colour when he came in the hos- 
pital ?—I believe so, yes. A man named Whalan had 
marked loss of power, marked pains, some keratosis, 
and no pigmentation. In a man named Marsden I did 
not notice many symptoms. I believe, as a matter of 
fact, some arsenic had been found in his urine; but 
clinically, apart from the chemical question, there were 
not many symptoms. A man named Shearing had very 
marked keratosis.and loss of power, and marked pain, 
and a hoarse voice. A woman named Lowrie had pig- 
mentation and pains, and keratosis, and loss of power. 
So that four of these cases, three men and one woman, 
were clinically most undoubted cases of arsenical poison- 
ing of a fairly marked type. Some of them were of a 
very marked type; there was no doubt about them 
whatever. You could tell when you went into the ward. 
In two cases I went straight up to the patients; they 
were strange wards to me, but from the look of the 
patients I went straight up to them. There was no 
doubt of them at all; they were marked arsenical poison- 
ing cases. Where the arsenic had come from I do not 
know. But clinically there was no doubt they were 
arsenical poisoning cases. 


8408. Was there peripheral neuritis in each of those 
cases P—In each case except Marsden, in which I say the 
symptoms were very few so far as I made out. In each 
of the others there was some neuritis, loss of power, and 
pains. 


8409. In an original fatal case mentioned, Dr. Hodg- 
son chemically proved the presence of arsenic in the 
body ?>—That I do not know anything about. I did not 
see the case to which you refer, the one the first inquest 
was held upon. The man—McNulty, I believe his name 
was—was dead when I was there, and I do not know 
anything about him. 


8410. Had the urine been examined ?—That I cannot 
say; I do not know. 





8411. Is it usual to examine the urine of patients 
admitted to hospital and suspected of being arsenical ?— 
Yes, one would examine certainly in a recent case sus- 
pected to be suffering from poisoning by arsenic. 


8412. (Dr. Whitelegge.) Then four, at least, of these 
cases were well-marked arsenical poisoning ?—I do not 
think there is the slightest doubt about it. 


8413. ‘hey were diagnosed by Dr. Hodgson before you 
saw them ?—Yes. 


8414. Dr. Hodgson had seen cases at Crumpsall ?— 
Yes. He had seen them at the Manchester Infirmary— 
my out-patient department. 

6415. But he had seen them with you at Manchester ? 
--Yes. He was one of the students there. 


8416. Were they recognised by the other medical men 
m Halifax ?—That I cannot say. I do not know at all. 


8417. I have a report here of the inquest, and the 
«juestion arose how far the death in the case of Lee—it 
was the second inquest, was it not?—Yes. That was the 
man I saw. 


8418. The question being put: What, in your opinion, 
was the cause of death? the reply from Dr. Woodyatt 
was, “I should say that he died from acute croupous 
pneumonia. There is no doubt he had arsenic in 
the system, but I cannot express an opinion whether 
it contributed to his death or not. Before the post- 
mortem I was of opinion that he died from arsenical 
poisoning ; after the post-mortem my opinion was very 
much modified.” You saw Lee some days before his 
death P—I saw him on the 21st January; I do not know 
when he died. 


8419. The inquest was on February 7th?—He would 
die within ten days, at any rate. 


8420. At that time did you regard his as a grave case 
of arsenical poisoning ?—Yes, I thought Lee was going to 
die as soon as I saw him. 


8421. From arsenical poisoning?—Well, from nis 
general condition, which was arsenical poisoning. The 
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fact that he died from phetimonia certainly does not ex- 
clude arsenic in a peripheral neuritis case; that is what 
they often die of. 


8422. You say arsenical poisoning is arsenical poison- 
ing even if it occurs in a diseased person ?—Certainly ; 
these neuritis cases not infrequently, and paralysis cases 
generally, not infrequently die of pneumonia, Pneu- 
monia is a mere termination of the illness, but because 
they die of a termination you cannot say the primal 
cause is not the cause. That is the cause which puts 
them on their backs, and puts them in a weak condition. 


8423. You gave us particulars of cases in which at the 
time of death phthisis had been given as the cause ?— 
Yes. 


8424. You regard those in the same light >—Certainly. 
J cannot help thinking that, contrary to what is being 
done just now in giving arsenic to phthisical cases, 
arsenic puts a person in such a condition that they get 
very rapid phthisis. One cannot get away from the idea ; 
the phthisis in these cases is so extremely rapid and so 
prevalent—10 out of 13 men. The proportion is toa 
great to neglect. 


8425. (Sir William Church.) Just to clear up one 
point. I rather gather from what you said before that 
these cases were rather what we should term cases of 
general tuberculosis than phthisis. You said that the 
ascites was due to tubercular infection of the peritoneum ? 
—That is so. 


8426. Later leading to more rapid disintegration of 
the lungs ?’—That is so. It is quite possible that some 
of them may have been old tubercular subjects. That 
I do not know; but as soon as they have apparently 
got this arsenical poisoning the consumption runs riot 
in the most extraordinary way. 

8427. Did any of them die with tubercular me- 
ningitis ’—No, I do not think so. I do not remember 
a case of that. 

8428. But especially with general disseminated 
tubercle through the abdominal organs ?—Yes. 

8429. Were there any masses of tubercle in the 
organs as well as on the peritoneum?—No. It was 
more on the surface of the peritoneum. The greatest 
mass of the tubercle was in the lung. 


8430. Do you think that in all cases it was in the 
condition of breaking down in the lung ?—Yes ; it was 
mostly a rapid breaking down. 

8431. Not quiescent ?—Not quiescent. 

84352. (Dr. Whitelegge.) Can you suggest why an out- 
break should have occurred in Halifax and not. else- 
where? Are you aware of any other local outbreak 
since the epidemic in Manchester and elsewhere ?—No, 
none. 


8435. Can you suggest any reason why it occurred in 
Halifax ?—I should think their beer ought to he ex- 
amined. I do not know whether it has been, and I 
should think the malt ought to be examined too ; that 
is all I can suggest. 


84354. You do not think an outbreak of that sort 
could occur and escape observation?—It might do by 
careless observers ; but I do not see how you could pos- 
sibly miss those cases at Halifax, especially when 
several came under the notice of a single observer ina 
short time; they were so marked. 


8435. Dr. Hodgson identified all, did he not ?+~He 
identified every one. 


8436. And as far as you know other medical men in 
Halifax were equally on the alert >—It is quite possible. 
I know a good many of them, but I do not think any 
had seen the Manchester cases except Dr. Hodgson. 


8457. Very many medical men, not only in Man- 
chester, but in neighbouring counties, have been to see 
the cases at Crumpsall—to see your cases P—Yes ; a good 
many have seen them. 


8458. So that knowledge of the symptoms is now 
pretty widely diffused ?—I think so now. I think if a 
distinct outbreak such as the Halifax outbreak occurs 
in any other town it will be certainly found out. 


8439. Would you say as much of an outbreak of that 
kind occurring before the Manchester epidemic to which 
you drew attention ?—-No. 


8440. Assuming for a moment that it had happened 
five years ago ?—I feel pretty certain it would not have 
been found, and my reason for saying that certainly is 
this: That able physicians in Manchester, until I hap- 


pened to find out what the vause of it was, let all these 
cases go for six months. I did myself. We put it down 
to beer and so on. 


8441. So that this, which in your own opinion was 
an. epidemic of arsenical poisoning through beer, would 
have escaped notice altogether ?—I have no knowledge 
that it was through beer in Halifax. 

8442. But it would thave escaped notice before this 
outbreak of arsenical poisoning had called attention to 
the matter ?—I do not think there is any doubt about 
that. I think it would have certainly escaped notice. 


8443. Just two questions here on details. You said 
in reply to Lord Kelvin that you thought small quanti- 
ties, such as 1-100th grain daily, could not in practice 
cause mischief ?—No more than 1-100th grain—I do not 
think if would. 


8444. In what light do you regard the cases to which 
reference is made on the top of the second page of your 
proof. You mention that with “two exceptions they 
were women who said they had only recently (about 
May) become affected ; in each of these cases Professor 
Dixon Mann found a fair quantity of arsenic in the hair, 
and Mr. Scudder, in my presence, examined some beer 
and stout (which one of the women had consumed), and 
minute traces (about 1-100th grain As, O, per gallon) 
were found.” Do you think of that quantity of arsenic 
as ‘having done no ‘harm, and as not being related to the 
disease ’—In that particular woman at that time? 


8445. Yes?—I do not think so. I think it was an 
old case. 

8446. They had consumed beer containing a greater 
proportion of arsenic than that ?—Yes, and previous to 
that- Ido not think it was that one-hundredth that did 
it. I only mentioned it to show that it was arsenic in 
that beer she was drinking. I obtained it. Mr. 
Scudder examined it. 


8447. And even in a susceptible person you would 
say one hundredth of a grain consumed daily is practi- 
cally harmless ?—I should think so. I have given large 
quantities of arsenic in all sorts of doses, and I have 
never seen one minim of liquor arsenicalis produce 
any symptom. 


8448. I want ‘to be clear as to what inference you 
draw from the absence of arsenic in the hair of a sus- 
pected case of arsenical poisoning. Do you mean that 
the real absence of arsenic is not a disproof of arsenical 
causation of mischief, or do you mean that the analysis 
requires great skill, and, therefore, a reported absence 
does not prove much unless you can depend on 
the skill of the analyst?—No. ‘Taking the skill of the 
analyst as the highest and supposing arsenic was 
found absent, it certainly would be a point against 
the case being arsenical poisoning. But I do not think 
it would be an absolute proof, from what Professor 
Dixon Mann has told me. 


8449. So that although arsenic has an affinity for 
these tissues, it is not to be assumed it always finds 
its way into the hair?—According to what Dr. Dixon 
Vann tells me, and he has made most careful investiga- 
tions over a very large number of cases. 


8450. (Lhe Chairman.) In a_ well-known text-book 
“Principles and Practice of Medicine,” by Ostler, 1901, 
we have a remarkable statement :—‘ J. J. Putnam, an 
American Chemist or’Physiologist, has shown that it is 
not uncommon to find traces of arsenic in the urine of 
many persons—thirty per cent.—in apparent health.” 
If in thirty per cent. of people in perfect health appar- 
ently arsenic is found in the urine, how are we to ex- 
plain where that came from, and what must we reckon 
from arsenical testing of the urine in cases of poisoning ? 
—TI should want that confirmed. 


8451. You do not feel quite confident in the state- 
ment I have read ?—I should want several observers to 
find exactly the same before I believed it. It may be 
true. 


8452. (Dr. Whitelegge.) Would not you go further 
than that and say if the arsenic has been excreted it 
must have been acquired in some way ?—Yes. 


8455. So that all that that would amount to would 
be that there was arsenic which was being excreted, 
and had not given rise to symptoms which were noted ? 
—Yes. It must be coming from somewhere. Sup- 
posing it 1s always: present in the urine from those 
patients, it has got to come from somewhere ; if there 
is an output there must be an input somewhere; it 
cannot be coming] from nothing. 
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8454. (Sir William Church.) You ‘have already 
drawn our attention to the apparent fallacy that unless 
the examiner of the urine is aware of the difficulty of 
cleansing the flask or of the possible contamination 
from the glass of the flask a fallacy is introduced ?— 
Exactly. What might happen quite easily would be ; 
he has say two sets of apparatus, if you like, and in one 
he gets arsenic from a person who has been taking 
arsenic. He goes on with a flask, and cleans it, and 
goes on examining the next person’s urine, and again 
gets arsenic, and so he gets this 30 per cent. easily 
enough if he is not aware of that point. He may be ; 
but extreme care ought to be taken in these cases. I 
think that statement requires very strong confirmation 
before one can act upon it at all. There are some of these 
tubes here, which, perhaps, the Commission may like 
to see. They have been given to me by Mr. Scudder 
for the purpose. That is a tube showing the arsenic 
from one grain of reduced iron in the market; it con- 
tains one per cent. 

8455. (Chairman.) One grain of reduced iron #—W hat 
we use in medicine, ferrwm redactum. 


8456. That drug must have contained a great deal of 
arsenic?—A very great deal—one per cent. It has 
been found that reduced iron used in medicine con- 
tains about one per cent. of arsenic. 


8457. Is that general, or is it only a particular 
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8463. (Chairman.) You are Public Analyst for the 
County of Hants, and for the City of Winchester, and 
the Borough of Guildford ?—Yes. 


8464. And you made some investigations in associa- 
tion with Mr. Arthur French Angell?—Yes; he is my 
son, and assistant. 


8465. What were the objects of the experiments ?— 
It was to satisfy us upon an interesting point ; to de- 
termine whether or not plants took up and assimilated 
arsenic from arsenicated manures. 


8466. Your soil was manured with arsenicated phos- 
phates. Is that the only suspected way in which arsenic 
can get into the manure?—It is the only way that in- 
dicates itself to my mind distinctly, because all tne 
superphosphates contain arsenic ; but these experiments 
were done with a specially arsenicated manure—arseni- 
cated with a half per cent., which was seventeen times 
greater than any quantity I have ever found to be 
present in ordinary phosphates of commerce, so that the 
trial is a drastic one—an extremely drastic one. 


8467. By arsenic you mean arsenious oxide, and the 
weight you speak of are weights not of the arsenium 
but calculated as arsenious oxide? Quite so. 


8468. In the phosphates is the arsenic supposed to be 
present in that combination, arsenious oxide? Is that 
known ?—I should anticipate that the acid present 
would probably render it more soluble than the oxide 
would be in its free condition. 


8469. You use an ordinary superphosphate of lime, 
and mix it with a half per cent. of the oxide?—Yes, 
which is now called arsenic. 


8470. How was the application of the manure made? 
—Half the manure was applied at time of sowing and 
half when the young plants weré well above ground ; 
care being taken on each application to avoid actual 
contact between the manure and seed or plant. 


8471. How was the solubilty of the arsenic in the 
manure tested ?—That was an important point, which 
was determined by experiment. It was to show that the 
arsenic in the superphosphate was readily soluble in 
cold water, and therefore would be soluble in‘ the 
moisture of the soil. 


8472. What was the method of the estimation of 
arsenic you followed ?—We have given that the name of 
Hehner’s modification of Marsh’s process, which I think 
must be the same as the tubes which the last witness 
produced. We have come to the conclusion it is the 
best process for the estimation or determination of 
minute traces of arsenic, and it yields very close ap- 
proximations of the actual quantity “present in dilutions 
of one part of arsenic in ten millions. 


8475. You made reference mirrors?—We made a 


series of mirrors from known quantities of arsenic for 


comparison with the mirrors we obtained, and by that 
means one can make a very fair approximate estimation 
of the actual quantity the mirror represents. 
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specimen of iron which contains so much ?—Kvery speci- 
men that Mr. Scudder buys on the market. He has 
got it straight from the manufacturers, and each 
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according to the formula of the “British Phar- 
macopeeia,’ one stated to be made according to the 
“ British Pharmacopoeia,” contains about one per cent. 
That is one of these tubes. 


8458. That is a somewhat alarming statement ?—One 
only gives one grain or two grains of the iron. 


8459. How much per cent. did you say?—One per 
cent. 


8460. One per cent. of arsenic, if that medicine is 
prescribed, and used by patients a good many grains 
at a time?—One does not use very much of it. One 
does not use more than two or three to five grains at 
the outside. 


8461. But it would introduce a considerable quantity 
of arsenic taken three times a day; the arsenic would 
soon run up ?—Yes. And that is quite a possibility. 1 
think it is just as well it should be known; it is so. 
Personally I only give very small doses of this iron. 


8462. You would think it important for medical prac- 
titioners to take note there is one per cent. of arsenic 
in reduced iron ?—Yes, I think so. 


AngEtL, called; and Examined. 


8474. Did you take precautions as to the purity of the 
acid ?—There was difficulty found in obtaining arsenic- 
free acid. One would anticipate, and we had antici- 
pated, that the boiling of hydrochloric acid would free 
it from arsenic, but some samples were found which 
did not free themselves even after very prolonged 
boiling. 

8475. Did the same difliculties occur with zinc? Me- 
tallic zinc is very apt to contain arsenic, is it not?— 
That is so. We succeeded in getting a good quantity 
of zinc arsenic-free, even from. the shadow of a trace. 


8476. What apparatus did you use?—I sent up a 
sketch of the apparatus, which the Secretary informs 
me he sent back to me. I have a rough pencil sketch 
here, from which the drawing was made, although I 
am not sure it is large enough to be of any value. 
(Drawing put in.) That is simply a rough pencil 


sketch made in the laboratory at the time. 


8477. (Chairman.) It is quite clear. Can you de- 
scribe 11; with reference to this sketch ?—A description, 
I take it, my Lord, would not be necessarily the size 


of every part, but simply general ? 


8478. Simply general?—The apparatus consisted of 
a flask furnished with a separating funnel, the size of 
the flask being 300 ce., and the funnel 100 ce. The 
usual cleansing and drying tube was used, a plug of 
cotton woo] coming first, then lead paper, then 
calcium chloride, then lead paper again, and 
then cotton wool again. After that one of the small 
tubes with which Hehner first associated his name by 
bringing them before the notice of the Society of 
Chemical Industry. That is why I have used his name 
im conjunction with Marsh’s. 


8479. Is Hehner’s tube an addition to or rather a 
modification of Marsh’s method ?—The method has not 
been altered in any way except that it has been brought 
down to a much more manageable form by Hehner. 
The first few of our experiments were made with the 
larger form of tube, and bigger apparatus altogether. 
When I saw the tubes at this meeting I spoke about, I 
at once saw the manageability of the thing was very 
much greater. I think the tubes shown here just now 


were made in the same manner that Hehner makes his 
tubes. 


8480. What was the modus operandi?—I took 20 
grammes of zinc, 50 ec. of hydrochloric, or an equivalent 
of sulphuric acid, and placed 100 cc. of water into the 
funnel and allowed sufficient to flow into the generating 
flask to cover the zine and fill the stem of the funnel; 


.added sufficient acid to set up the action, and after a 


short interval ignited at the capillary point. Even if 
not air free, the explosion will not go further back than 
the cotton wool plug in the drying tube. I heated the 


hard glass tube five minutes blank, and then added - 


gradually the fluid to be tested.. The experiment should 
last 15 minutes, and more if foaming takes place, as 
the foam retains the arseniuretted hydrogen. In some 
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imstances the foaming in the generating flask became 
wamanageable ; this can be avoided by first gently heat- 
ing the plant or seeds in dilute acid for some hours in 
an open beaker and subsequently filtering. 


8481. Have you compared the mirror formed when you 
use sulphuric acid and when you use hydrochloric acid ? 
—I find no difference. 


_ 8482. I think Dr. McGowan has found in experiments 
for us, and perhaps Mr. Hehner has also found, that a 
mirror when sulphuric acid is used is not comparable 
with that from hydrochloric acid?—Do you know the 
meaning of the word comparable in that instance ? 

(Dre M cGowan’) We have so far always used the sul- 
phurice acid mirror until quite recently, but the hydro- 
chloric acid mirror seems to be of a different type, and 
I should say rather more marked than the sulphuric 
acid mirror. Ihave not had much experience yet of the 
hydrochloric acid, but it strikes me it is rather more 
marked, so far as my experience goes. 

(Witness.) I have not noticed that. 

(Chairman.) You can get a good mirror with one or 
the other? 

(Dr. McGowan.) You can get a good comparable 
mirror with one or the other. I[ think the hydrochloric 
acid is rather the more delicate. 


(Witness.) I think I would agree to that last remark 
that it is rather more delicate if anything. 

(Sir William Church.) I gather that you mean hydro- 
chloric acid mirrors ought to be compared with hydro- 
chloric acid mirrors, and sulphuric acid mirrors com- 
pared with sulphuric acid mirrors, but that being done 


‘there is not much difference between the two. 


eliminary 
atment of 
ant 
bstance. 


(Dr. McGowan.) It is a matter of personal taste 
really, 

(Witness.) I agree with that. 

8483. (Chairman.) In your determination of arsenic in 


‘superphosphates, was the aqueous acid solution of the 


superphosphate introduced directly into the apparatus? 
—Yes. 

_ 8484. Was there no interference with the test from 
any small quantities of organic matter in solution ?— 
No, not in the case of superphosphates, no interference. 

8485. Were precautions taken to prevent any arsenic 
getting accidentally on to the leaves of the growing 
plants? Was there any wind ?—The danger was the in- 
troduction of arsenic either carried by wind or the 
splashing of rain, or otherwise, on the surfaces of plant 
or leaves. That was a source of danger, and we kept it 
before us the whole time. 

8486. Did you use any precautions to prevent it, or 
wash off the arsenic?—We washed all the plants and all 
the parts of plants carefully in every instance. 

8487. In your use of the Hehner-Marsh method what 
kind and size of drying tube for the escaping hydrogen 
was used?—The drying tube was 14 inches in length 
and five-eighths in diameter. The -nirror tube was five- 
sixteenths outside diameter, and about nine or ten inches 
long. 

8488. What length of chloride of calcium did you have 
in the drying tube ?—Rather more than half the entire 
length; that would be seven inches. 

8489. In fragments, small lumps ?—Yes, calcined and 
in fragments. 

8490. Does your use of the Hehner-Marsh method in- 
volve any treatment of the leaves, seeds, etc., before 
Marshing ?—Usually it was better to cut up the pieces 
of plant or crush the seeds, and gently heat them in an 
open beaker with a little acid with them. That was my 
usual plan. It did away witha good deal of the danger 
of foaming in the flask. 

8491. Did you use the whole liquid and solid together, 
or filter ?—In some instances it was necessary to filter, 
but if it was a thing you could pulp down sufficiently 
to get through, I preferred not filtering. 

8492. Why did you prefer not to filter ?—Because 
some of the arsenic would be probably left in that por- 
tion which was upon the filter. 

8493. If there was no previous treatment of the leaves 
and so on, were estiniations made with the same samples 
after the destruction of the organic matter? If you did 
not treat previously, did you take any means to destroy 
the organic matter before Marshing?—In most in- 
stances, it was not necessary. The result of maceration 
was sufficiently free from organic matter to permit the 


‘process to be carried out. 


4576, 


8494. If the orgumc matter was destroyed, how was 
it done?—I do not think it is necessary with these 
vegetable infusions to destroy the organic matter. 

8495. Did you never destroy the organic matter ?-— 
Not entirely. 


8496. What quantities of the samples did you employ ? 


_--Taking the first instance, which was on the 21st April, 


we took rhubarb stems, that is the leaf stems of the 
rhubarbs used for feeding purposes. We took 50 
grammes and boiled in dilute hydrochloric acid, and 
from that we obtained a slight trace of arsenic. 


8497. Did you take about 50 grammes in all these ex-’ 


periments in each case ?—In each case, right through. 


8498. Did you get any appreciable evolution of sul- 
phuretted hydrogen along with the arseniuretted hydro- 
gen ?—In one or two instances only, not as a rule, but 
where it occurred it was picked up by the lead paper. 


8499. Assuming no previous treatment of the sample 
in a sufficient number of cases, when the sample yielded 
no arsenic, did you make a control experiment with an- 
other similar sample and a given small amount of 
arsenic?—No, That is to say did I ever introduce 
arsenic to prove that if it had been there I should have 
found it? 


8500. Yes?—-No. I have done this in a certain way. 
It has happened that a negative result has been ob- 
tained from a quantity of a non-arsenicated plant or 
substance, and then afterwards my son, to corroborate 
what I have done before, with a portion of rhubarb 
stem in which we had found arsenic, has gone on with 
the experiment in which I found none by adding some of 
the arsenicated rhubarb, and then has got his mirror. 
That therefore is something of the same sort. 


8501. Did you ever recover the whole of the arsenic 
that was added in any one of your experiments in which 
a known quantity of arsenic was put in ?—That could be 
only in the case where I tested my manure. I could not 
expect in any way to get back again the arsenic I had 
put into the soils quantitatively. 


8502. Did the organic matter in the flask retain any 
portion of the arsenic so far as you know ?—Not so far 
as I know. I found it was extremely slow in coming 
off ; extremely tardy. So that it was a question some- 
times of hours before the last trace of arsenic came off 
if there was a thick foam forming on the surface of the 
boiling flask. I take it the bubbles contained arseniuret- 
ted hydrogen; and therefore as long as any of that 
foam was there there was danger of arsenic in the flask, 
so I continued until I had boiled it out. 


8503. There is a prevalent idea, [ believe, that organic 
matter may seize hold of the arsenic and prevent it 
going away in the Marsh test ?-—-Retaining the whole of 
the arsenic present ? 


8504. No, keeping a part of it?—I think that is pos- 
sible, but I have not had experience of that. 


8505. Did you ever allow the blank to run over the 
same length of time as was taken up for that actual 
estimation ?—Yes. I have allowed it to run to the 
point of absolute total exhaustion; that is to say, until 
the whole of the hydrogen has come away, simply for a 
blank experiment. 


8506. Did you ever obtain any false mirror—one that 
was carbonaceous ?—No. I know nothing of that. I 
have seen a slight discolouration which has led one to 
suspect a mirror was about to be formed, but I have 
never had a case where it was not sufficiently decisive 
if you actually got arsenic to be able to detect the fact. 


8507. Were the solutions and extractions reduced to 
the arsenious state before Marshing?—No steps were 
taken before the liberation of the hydrogen to reduce it. 
The question, I think, means this: were any steps taken 
to reduce a possible arsenic compound to the arsenious 
state before its introduction into the flask ? 


8508. Yes?—The answer is no. 


8509. Has it been ascertained that the whole of a given 
quantity of arsenic acid would be reduced and deposited 
in fifteen minutes ?—Although fifteen minutes is the 
time that we give as being in most instances sufficient, 
we have never confined ourselves to a rigid line about 
time. As long as there was the slightest evidence of 
further deposit we would go on; and in some instances 
it was a very long time indeed. 

8510. It would be very interesting to understand what 
degree of confidence may be placed in results in which 
the answer is negative, “ No arsenic mirror discovered ” ? 
-- I see the importance of the point. 
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8511. We want to prove that there was no arsenic 
there ?—I am firmly convinced from my own experience 
that if arsenic is present it must be due to carelessness 
of the operator if he does not find it. 


8512. Dr. McGowan informs me that with smaller 
quantities of re-agents it sometimes takes from three- 
quarters of an hour upwards for the arsenical mirror to 
appear in estimations which have been made?—Were 
those organic mixtures of plant matters ? 


(Dr. McGowan.) Mixtures in which the organic matter 


. was destroyed. 
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Soil 
contained 
arsenic after 
growth of 
experimental 
plants. 
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Results. 


(Witness.) What class of organic matter was it? 
Animal matters? If so that hardly comes in as regards 
our Cases. 


(Dr. McGowan.) Principally animal matters, but I 
think one or two vegetable matters as well, though I 
could not say from memory. 


(Witness.) We carried our experiments in every in- 
stance a long way past the fifteen minutes. If any indi- 
cation came, it always came within the fifteen minutes ; 
a slight indication, any possible change or deposit, was 
sufficient to make us go on with our experiments until 
we were perfectly sure we had exhausted them. 


8513. (Chairman.) In other experiments, in the case 
of arsenious acid, it has been found the deposit com- 
pleted in most cases in twenty minutes P—I agree with 
that. 


8514. It might in future experiments add greatly to 
the value if we had distinct evidence that the whole of 
the arsenic was taken out by a continuaticn of the 
process ?—In the presence of organic matter ? 


8515. Yes ?—TI will undertake to do that. 


8516. And whether the original form of the arsenic was 
arsenic acid or arsenious oxide ?—We will. undertake to 
experimentalise with the two forms of oxide, the arseni- 
ous and arsenic conditions, under the conditions you are 
indicating; that is to say, we will make a blank with 
our vegetable solutions or decoctions, or whatever you 
call them, and then we will add in one set of instances 
arsenious oxide. 


8517. Add it to the vegetables, not the vegetable 
decoction—to the vegetables before decocting ?—I do not 
see how that is to be done. 


8518. Add it to the liquid before macerating ?—Yes, I 
see. I could not add it to the vegetable matter. If I 
have the opportunity of sending up my notes I will under- 
take to carry those experiments out. 


8519. (Chairman.) What about testing the ground P— 
I thought it was a point of interest to know that we had 
sufficiently arsenicated the soil to show that a plant had 
been submitted throughout its life history to the condi- 
tions under which, if it was capable, it would take up 
arsenic, and therefore we took samples of the earth after 
the experiments had been finished with the plant, and 
touna that it still contained arsenic. 


8520. As if the plan had taken some arsenic, but had 
not taken all the arsenic >—That was not the only object. 
The object we had in view was to show that the plant 
during the whole of its career had been under the influ- 
ence, at all events, of an arsenicated environment. 


8521. That the arsenic had not been washed out of 


the soil?—Yes, just so. That is what we wanted to 
show. 


8522. What were the plants and seeds tested ?—The 
plants and seeds experimented upon were wheat, barley, 
rye, oats, peas, buckwheat, maize, bears, cucumber, 
pomese rhubarb, mangolds, carrots, lettuce, and cab- 

age. 


8525. At what date were the seeds planted ?—The rhu- 
barb was in my own garden, and I do not know how long 
it had been planted, but it was arsenicated immediately 
as it was appearing above the ground; that was before 
the 21st April, about the time it springs from the 
ground. 


8524. Which was arsenicated, the soil or the rhubarb ? 
—-The soil was arsenicated. It was arsenicated around 
the plant. The plant threw up three or four growths, 
and this was arsenicated in a little ditch round the plant 
and covered in with earth. That I-did myself. The 
following is the list of the experiments :— 


List or Exprriments: 1901. 
April 21: 
No. 1—Rhubarb stem, taken 50grms. ; boiled in dilute 
‘ydrochloric acid. Slight trace of arsenic. 


No. 2—Rhubarb leaf blade. A slight trace of arsenic. 
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May 3: Mr. 

No. 3—50 grms. peeled rhubarb petiole. A faint trace A. Angett 
of arsenic. 7 Mar. 190° 

No. 4—The peelings of leaf stalk. Very faint trace 
of arsenic, less than 1, 2, and 3. 

May 11: 
No. 5—Cabbage, 50 grms. of the heart. No arsenic. 
No. 6—50 grms. of stump. No arsenic. 

May 22: 

No. 7—Barley. Whole plants pulled up by root. 
Faint trace of arsenic. 

No. 8—Oats. Ditto. No arsenic. 

No. 9—Buckwheat. Ditto. No arsenic. 

June 19: 

No. 10—Growing green stalks and bursting ears of 
barley, 50 grms. Not a trace of arsenic. 
June 24: 

No, 11—Maize, tops of plants only. No arsenic. 
June 26: 

No. 12—Buckwheat. Flowers and stems cut 6 inches 
from ground. No roots. Very faint trace of arsenic. 

No. 13—Second sample ditto ditto. Rather more 
arsenic than in No. 12. 

June 29: 

No. 14—Ryegrass in green ear. Upper parts of stems 
and ears only. Faint trace of arsenic. 
July 1: 

No. 15—Broad beans. Pods and seed, young and 
green, nearly fit for table. | Well-marked mirror of 
arsenic, estimated as one part in thirteen millions of the 
solution. 

July 2: 

No. 16—Broad beans. Foliage and stalks, no pode 
nor seeds. Arsenic same as in No, 15. 

July 4: 

No. 17—Green barley ears. No arsenic. 

July 27: 

No. 18—Barley ears nearly ripe. A fine specimen. 
No arsenic. 

No 19—Buckwheat seeding heads. No arsenic. 

July 31: 

No. 20—Green peas; no pods. No arsenic. 
August 5: 

No. 21—Ripe barley. A fine sample. No arsenic. 

No. 22—Ripe oats, No arsenic. 

August 8: 
No. 23—Lettuce. No arsenic. 
August 10: 

No. 24—Ripe barley. Second sample. No arsenic. 

August 13: 
No. 25—Carrots. No arsenic. 
August 19: ; , 

No. 26—Male flower of maize. No arsenic. 

August 22: 

No. 27—Green maize, corn cob with sheath. No 
arsenic. 
August 30: 


No. 28—Tométoes ; fruit. No arsenic. 


September 3: 


No. 29—Broad beans. Ripe seed. No arsenic. 


September 5: 
No. 30.—Ripe wheat seed. No arsenic. 
No. 31—Mangel. No trace of arsenic. 
No. 32—Cucumber. 


8525. (Chairman.) Is No. 31 the mangel wurzel? 
—Yes. 


No arsenic. 
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8526. (Sir William Church.) These dates that are 
given, are they the dates of the experiments or the date 
when the arsenicated manure was put on?’—These were 
the dates of the experiments—laboratory dates. 


8527. When did you apply the arsenicated manure to 
the growing rhubarb? I understood you to say you 
applied the arsenicated manure on the 21st April ?—I 
was wrong in that. That is when I made the estimation ; 
it must have been previous to that—I should think at 
least a fortnight. 


_ 8528. Therefore these dates given are the dates of the 
laboratory experiments ?—Yes. 


8529. And I understand from what you have said be- 
fore that in the case of all the seeds some was applied 
at the time of sowing and some subsequently ?—Yes. 


8530. Does that apply to the cabbage too?—Yes, but 
not to the rhubarb. 


8531. It applies to all in fact, excepting 
barb 7—Yes. 


8532. (Chairman.) Some arsenic was put into the 
manure before the sowing of the seed, is that so?—The 
whole of the manure was arsenicated at one and the 
same time. 


the rhu- 


8533. Was the manure applied before the sowing of 
the seed in some cases?—No; at the time of sowing. 
The first manure was put adjacent to the seed at the 
time of sowing, not actually touching. I do not know 
that there was any reason why, but putting a large 
quantity of strongly arsenicated manure there might 
have been some action preventing the sprouting of the 
seed, so we avoided that, and put it in close proximity 
to the seed, and then covered the seed in the ordinary 
way. The seed was sown by a practical man in my 
presence, better than I could have done it myself. Sub- 
sequently, before the young corn had got more than a 
very green show of grass, another portion of manure 
was put around it at a further distance from the plant 
than before. 


8534. In a circle round the plant ?—Being in rows in 
these instances they were in straight lines. 


8535. You did not mix some of the manure thoroughly 
with the soil at the beginning?—It would be so, be- 
cause it was sown in a long trench, and then raked over 
with a rake so as to mix the soil with it. 

8556. In the first experiment you say “slight trace” ; 
was that too small to be estimated ?—~Yes; it was too 
small to be estimated. 


8537. In No. 12 you say “very faint trace of 
arsenic”? ?—That very faint trace of arsenic would be 
like one of the faintest tubes you had before you this 
morning. I should not attempt to make a quantitative 
statement, on a mirror, at all events, not less than 
that. Those mirrors fade very quickly unless the tube 
is sealed off when containing hydrogen, and even then 
IT find they fade somewhat. 


8538. This mirror is one of the cases whicn you woulé 
term a very faint trace?—Yes. I should not venture 
to estimate that mirror. And yet there might be an 
estimation given, but if so that tube has faded since it 
was made, or [ should think so. 


8559. (Sir William Church.) This was not sufficient 
to be estimated. This is from one of the Californian 
fruits ?—That would be my report on it. 


8540. (Chairman.) In respect to August 5th, Nos. 21 
and 22, about how much barley may have been tested ? 
—50 grams of the barley and 50 grams of the oats. 


8541. In No. 29 was that a later crop of broad beans 
than those examined on July i1st?—No, the same 
plants, but on the 1st July the plant is spoken of there 
as “young and green; nearly fit for the table.” On 
the drd September pods and seeds were taken and cut 
up together, when I obtained one part in thirteen 
million. And the ripe bean was taken on the 3rd 
September with the view of strengthening, or otherwis> 
the then arrived at conclusion in our minds that none 
of the ripened grains of any kind had assimilated 
arsenic, and we found that was so with the broad beans. 
If we had taken the broad beans separately on July 1s! 
the probability is that we should have found no 
arsenic. I cannot prove it this season. | 


_ 8542. But the same seeds showed no arsenic after 
ripening *—Quite so, 


8543. What became of the arsenic they had in them? 
—There is no evidence they had’ any at all. I took . 


457 ~. 


pods and seeds together. With my experience now | 
have a strong opinion that there was none in the seeds 
themselves at that time. 


8544. And that it was in the pods?—Yes. If you 
will notice, on the Ist July it is broad beans, pods and 
seeds ; but on the 3rd September it is ripe seed. 
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8545. The inference you draw is that probably it arsenic in 


was in the pods?—Tha! is my own opinion now. 


8546. And probably what you examined on the Ist 
July did not contain the arsenic in the seed ?—Not in 
the seed. 


8547-51. One part in thirteen million : does that mean 
thirteen million parts of solution made, or thirteen 
million parts of substance taken—seeds and pods, for 
instance —Substance taken. 


8552. (Sir William Church.) With regard to July 31, 
No. 20 green peas, was that only the pea or the pea and 
pod ?—Only the pea; not the pod in this instance. 


8553. Then I think “no pods” should be put in so as 
to make that, comparable with the peas ?—1 think that 
should be done.. But you see one’s experience was not 
comparable at that time. 


8554. (Sir William Church.) Quite so; but I only 
wanted to know whether you took the pods and peas as 
well 7—No. 


8555. (Chairman.) What are your conclusions on the 
whole of your experiments ?—The result of our experi- 
ments, which have been carried as far as one season 
will permit, goes to show that the roots of plants are 
capable of taking up arsenic from soils manured with 
arsenicated phosphates. 


suction and capillarity, and may be present in 
measurable quantities in the early stages of succulent 
growths. Arsenic was found in rhubarb petioles and 
leaf blades, and in the young leaves or grass of rye and 
buckwheat, and in the stems and leaves and green pods 
nf broad beans. There you see I have stated green 
pods as a matter of opinion really because the green 
pods were never taken alone, and it remains for that to 
be done. I think it must be lIcoked upon as an 
opinion, that it was in the pods and not in the broad 
beans. 


pods ; 


From the roots the arsenic jn yoois and 
can rise in the fibro-vascular bundles by a process of young leaves; 


That being so, in no instance was the faintest jone in 


trace of arsenic present in the fruit or seed of any fruit or seed 


plant. 


of any plant 


8556. Can you suggest any explanation of that?—It examined. 


thus appears that in those parts of the plant which 
are remote from the influences of mere mechanical 
forces, and where vital or physiological energies pre- 
dominate, a selective power is brought to bear, and 
arsenic, even if present, is rejected. 


8557. So that you think the arsenic may be excreted ? 
—Refused at that point where starch grains are 
being formed and other truly physiological processes 
of an intricate character. We are of opinion that even 
if the arsenic reaches that point a refusal takes place, 
and excretion in some form or other. 


8558. And in no instance was the faintest trace of 
arsenic present in the fruit or seed of any plant ?}—In 
no single instance. 


8559. It seems that in cabbage and in maize there 
was no arsenic found at all; even in the petioles ?— 
The young leaves of cabbage and maize were free from 
arsenic. 


8560. But the young leaves of other vegetables were 
not free?—Not in all instances. The young leaves of 
rye and buckwheat, and the stems and leaves and green 
pods of broad beans yielded arsenic. 


8561. (Sir William Church.) What becomes of arsenic 
when you add it to the soil P—Do you mean what changes 
take place chemically ? 


8562. No. For instance, your arsenicated manure 
which is supplied to the soil; would you be able to 
recover the arsenic after a good many months ?>—That 
was one of our experiments. 


8563. No. You said you found the soil still contained 
arsenic, but I am wanting to know what becomes of the 
arsenic? Could you recover the whole of the arsenic? 
—One would not anticipate that possibility. There 
must be some loss from rains which carry the arsenic 
right down into the soil. We wanted to see that we put 
sufficient arsenic to take care of that. 


8564. You have not turned your attention to the fact 
whether arsenic after a time enters into any soluble 
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condition in the soil?—It was soluble in the soil at the 
ond of the experiments; it was dissolved out with cold 
water. 

8565. You have settled the point so far that there was 
still, in the soil you were experimenting with, soluble 
arsenic, but you did not go further to see what quantity 
of your arsenicated manure had disappeared during the 
course of your experiments ?-—It is hardly possible un- 
less we commence with that object in view, and knew 
the quantity of soil we had added the manure to. 


8566. In what form would you think arsenic is taken 
up by plants ?—I should be inclined to believe that the 
arsenic is dissolved as a sulphate or in the excess acil 
of the superphosphate ; but I have no evidence of that 
and I do not know. What I wanted to prove. was 
whether arsenic could find its way through the build- 
ing up powers of the plant. I should not expect to find 
the oxide existing as such in a superphosphate at the 
temperature at which superphosphates are made in the 
presence of an excess of sulphuric acid. 


8567. You would not find arsenious oxide free >—No. 


8567*. But you have not formed any opinion as to 
what especially it is that is soluble and passes into the 
plant P—No, I have not. 


8568. (Chairman.) It might pass into the plant, into 
the root and sap, and yet not be assimilated by the 
plant ?—That is my point, that it does enter with all 
other soluble matters through the spongioles of the roots, 
and finds its way through the bundles of fibres in those 
succulent forms of plants in which the arsenic was found. 
But immediately the powers of assimilation come into 
work—which is not the case I take it in the mere 
tubular portions of the stalk of a plant—the physiologi- 
cal functions take the ascendancy : as soon as it becomes 
a question of forming the germ of the new plant in the 
seed. Then there is the power brought in which I am 
satisfied in my own mind is a sufficient safeguard 
against the entrance of arsenic into barley or any other 
seed of a similar nature. 


8569. Everything that comes up in a sap must remain 
in the plant ; the sap does not come down again. What- 
ever is in the sap remains in the plant ?—Quite so. 


8570. Is there any security that it will not get into 
the grain if it is in the plant P—It has not done so in any 
of our cases. 


8571. In the case of rye or oats or wheat, do you 
think that there is arsenic in the leaves. and blades, but 
not in the grain?—Not in the grain. We have found 
itnot always, but in many cases in the leaves, especially 
in the younger growth of the plant. We have found if 
in the leaves and stalks; not in any instance in the 
ripe fruit or seed. 


8572. Have you found it in sufficient quantities in 
ihe blades, for instance, to make hay or straw poisonous 
for cattle P—It is a point that has not struck me at all. 
When I have been talking about grass it has not been 
meadow grass. It has been rye certainly. 


8575. The question of the safety of arsenicated 
manures would not be altogether settled even though it 
were proved that no arsenic gets into seeds ?—Not for 
grazing, because I found on the “29th June, rye grass 
in green ear. Upper parts of stems and ears only; faint 
trace of arsenic.’’ Therefore your question leads one 
to be cautious not to say that this proves that the use 
of arsenicated manures can ir no {orm injure the cattle 
that feed upon th: products. 


8574. Suppose arsenicated manures were applied to 
meadow land to be used for grazing. Might arsenic 
get into the beasts and make their flesh poisonous to 
mankind ?—I should hardly expect to find that, but upon 
principle, at all events, it is an objectionable practice 
to allow any cattle to graze upon a plant in which you 
know arsenic is present. : 


8575. With all your experience as public analyst and 
your chemical and physiological knowledge, do you think 
that for the safety of the public it is necessary that 
chemical manures should be carefully examined ?—No 
Ido not. I do not think that the result of our experi- 
ments lead us to that. We took 22 phosphates, and 
examined, and found arsenic in all of them, and they 
varied very little; and the usual quantity was ‘03 per 
cent. of the weight of the manure. f 

8576. These were the ordinary manures of commerce ? 
—These were the ordinary manures of commerce. The 
22 samples came from three factories and were all 


labelled with the percentage of soluble phosphates. So 
that they were not all one batch. 


ARSENICAL POISONING : 


8577. Did you find nearly the same proportion in the 
different factories ?—Very nearly. ee ee 

8578. Did yon find any individual samples in which 
there was considerably more?—Not a great variation ; 
not sufficient for us to have taken «a particular note of 
any particular sample. 

8579. -03 is a large percentage P—Yes,, at is. 

8580. -03 is 3 parts in 10,000 ?—Yes. 

8581. That seems a large amount. Is that in parts 
by weight of the phosphate ?—In parts by weight of the 
entire phosphate. + ) 

8582. For your experiments you added arsenic to the 
extent of 17 times as much as that?—Yes. ~ 

8583. And that did not introduce large quantities of 
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arsenic into the plants in any case?—And that did not 


introduce large quantities in any case. 


8584. (Sir William Church.) Granting that the arsenic 
in whatever form it may be passed into the: plants 
through the spongioles by a sort of capillary attraction, 
how do. you explain that it is present in some plants 
and not in others? Cabbages seem to be quite free >—If 
you remember, the growth of the cabbage is an ex- 
tremely small root as compared with the size of the 
plant, and the stem of the cabbage is of a very hard 
woody nature. The cabbage, although succulent in the 
leaf, is very woody in the under parts, and that is one 
reason why I did not get it in the cabbage, I believe. 


8585. Maize has a small root, but it is a very succu- 
lent free open growing plant. There is no arsenic in 
the tops of maize and no arsenic in the green maize cob 
with sheath?—We should not anticipate that a plant 
which might take up arsenic would necessarily do so 
in all instances. There must be a chapter of accidents 
surrounding the question of whether or not that particu- 
lar spongiole does come at all in connection with the 
arsenicated manure even. It may happen that it would 
not: be. I should anticipate that it would be. 


8586. 1 am only going with regard to your theory that 
when physiological action in a plant is more advanced, 


Ditterences in 
results as 
regards 
ditterent: 
plants. 


then there comes in the power of rejection and selection. © 


Carrots do not seem to have had any trace of arsenic 
in them?—No. I quite expected to find it, but it was 
not there. I want to point out that the carrot is not 
a fruit. 

8587. It is a rootr—Yes. The carrot seed if I had 
grown it as seed would not have had any arsenic in the 
seed, even if arsenic was presentt in the root. | 

8588. But the root has no arsenic in it ?—No. 

8589. And mangold you tell us had none?—No. 


8590. There, again, that is a very succulent plant, 


containing a large quantity of aqueous matter ?—Yes.: 


It seems to be somewhat opposed to the results obtained, 
but the results obtained in other instances you see have 
been always straight stem plants, which would have 
capillary tubes much more easily accessible possibly than 
the same tubular structure of the root. But, of course, 
that is theory. 


8591. Where were these experiments carried out?— 
They were carried out by myself and my son in my own 
laboratory at Southampton. 


8592. I mean the growth of the plants ?—They were 


all carried out within three or four miles of my own. 


place. 


8593. All on the same plot of ground ?—No, not at 
all. That is a very important point, of course. Those 
that were taken by myself were in my own kitchen 
garden. Those that were taken by Messrs. Toogood and 
Son and treated were carried out between four and five 
miles away from the ground I operated upon myself, 
and then a third, a Mr. Sawyer, had his ground about 
half-way between the two. There were three different 
positions. Sawyer’s ground was on the top of a con- 
siderable hill, and a more stony soil than the rest. 
Toogood’s experimental grounds are down in a loamy 
valley and my own is some stiff clay soil. 


8594. I take it that probably the rhubarb, the peas, 
and the beans, would be carried out in your garden, 
and the corn would be carried out in one of the other 
places?—The rhubarb, peas, ‘beans, and cucumber, 
were our home growth. The cabbage, barley, buck- 
wheat, maize, were grown by Sawyer, and the rest, the 
roots, were grown by Toogood. 

8595. You did not get corn from two different locali- 
ties?—No. All the corn came from Sawyer’s ground. 


8596. You heard the evidence, I think, of Dr. Rey- 
nolds, when he told us that he had been told by those 
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who had been analysing hair and other substances for 
arsenic, that there was very great difficulty in cleans- 
img the flasks. Have you found that ?—That is not in 
accordance with my experience. Of course, the usual 
drastic and careful cleanliness must be attended to. It 
would not do to continue a thing in a flask. Nearly 
the whole of these experiments were done in one flask, 
and we have a great many more negative results than 
positive ones, and the positive ones are interspersed 
amongst the negative ones from the same flask. I was 
struck at the time when I heard the evidence that it 
was not in accordance with our experience. 


8597. Have you any suggestion to make with regard 
to the difference ?—I should not like to make the sug- 
gestion that dawns on my mind. There is more risk 
of positive results than there is of negative results 
through the whole of these experiments. It wants 
very great care to get negative results. If the arsenic 
is present, any ordinary fairly skilled analyst can find 
it. 

8598. But is it not possible that you may get nega- 
tive results from want of sufficient care in carrying out 
your experiments ?—I think that is covered by my re- 
mark that an ordinary careful operator would be sure 
to find it if it is there. I cannot see why not. 

8599. (Dr. Whitelegge.) Can you say how much super- 
phosphate is usually put upon the land? I am told 
about 4 cwt. per acre?—Yes. That is a liberal but 
still'an ordinary quantity to use. 

8600. That works out at about 2,000 grains of 
arsenic to an acre, taking your estimate of -03?—Yes. 

8601. Or half a grain of arsenic per square yard ?— 
Yes. : ad 

8602. Can you say what the length of your hydrogen 
flame was?—It is kept under control. The length ot 
the flame should not exceed the size of a barleycorn to 
work well. I do not like a fierce current; that is a 
dangerous thing. 

_ 8605. You did not measure, nor was it possible to 
measure in the experiment, the amount of manure. 
You did not put so many grammes of manure near so 
many plants ?—No. 

8604. Did you measure the distance away at which 
they were put ?—It would be something like two inches. 

_ 8605. Was there uniformity of condition as to water- 
ing or washing by rains ?—Notes were taken as to the 
rainfall. JI have not them here, but I can send them 
to you in a general sense whether it was wet weather 
or dry. 

8606. It was not possible to make any estimate of 
the amount of arsenic that was or might have been 
absorbed by the roots of a given plant?—No. 

8607. Therefore, it would be useless to attempt to 
measure the amount of arsenic which reached the 
plant ?—Quite so. 

8608. Still you found it in some of the tissues, and 
more especially the succulent tissues ?—Yes. 

8609. In a form demonstrable by the methods you 
used 7—Yes. 

8610. In pursuing that analysis you oxidise the 
organic matter ?—Yes, to a certain extent. In some in- 
stances. ; 


8611. You failed to find any at all in the seeds, either 
green or ripe?—Yes. The question of the bean is 
sub judice. 

8612. Exactly. Your view is that there is none in 
the seed ?—Yes. 
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8613. That is just the point is it not, at which phos- 
phorus is ordinarily assimilated /—Yes. 

8614. So that in your view the behaviour of arsenic 
is precisely the reverse of phosphorus ?—That is to say 
the ‘behaviour of the plant towards it ?—Yes. 


8615. The phosphorus in the seed enters into a new 
form of combination does not it ?—Certainly. 


8616. Which possibly might give a different result 
in analysis ?—Yes, 


8617. Might not the same sort of thing happen in the 
case of arsenic? Do you think it is perfectly clear that 
if you had oxidised the whole of the organic matter in 
the seed you might not have found some arsenic there? 
—It is a point of a considerable amount of interest ; 
but I have not tried it. 

8618. If you are pursuing these investigations it 
might be worth considering /—I think so; tnat is to 
say would you insist upon an entire destruction 


8619. I am thinking of, the evidence we have had, 
that conceivably, under certain circumstances, arsenic 
may enter into organic combination with some thing or 
another and hide itself in so doing?—You would be 
satisfied if the entire mass of the seed was broken up 
and decomposed if we obtained by this process a mirror 
of arsenic. 
from the seed entirely or. nearly entirely, would you be 
satisfied then if I got a negative result? 

8620. What you have said already is a strong sug- 
gestion of absence, but that would strengthen it, to my 
mind ?—I shall certainly make a point of finding that 
out. Iam very much interested in the point myself. 


8621. (Sir William Church.) You have paid great 
attention to these questions. Would it not be possi- 
ble to grow plants in arsenic-free soil in pots and water 
with known quantities of arsenic manure, and see if 
they did take up larger quantities into their tissues 
in. proportion to the amount of arsenicated manure they 
were supphed with ?—That would be possible. 

8622. That seems to me almost a more satisfactory 
experiment ?—The great bulk of;the arsenicated fluid 
would have to be put on in solution. 


8623. (Dr. Whitelegge.) Would it not be a more con- 
vineing way to take a sufticiently diluted solution of 
arsenic, and simply water the plant ?—Yes, simply take 
a solution of arsenic and water your manure for the 
purposes of the plant growth. 


4624. (Sir William Church.) I only throw that out 
as a suggestion. It is like the demonstrations given 
to you of the value of other salts, potash and soda salts ? 
—Now would be the time to commence those experi- 
ments. It would be very interesting to work them out. 
I do not know whether we should get quantitative re- 
sults that one could very well rely upon, because the 
bulk of the atsenicated fluid at all events would pass 
through the pot, would it not? 


8625. No doubt?—Would you have to catch that and 
put it through again? 


8626. I should put the pot in a saucer. You may 
get it so concentrated at last that the plant would die? 
—That was a point I was thinking of. Your observa- 
tion is one I will take note of.’ 


8627. If you found in your dying or dead plant that 
there was a very large percentage of arsenic present in 
its tissues, it would not invalidate the experiment /—- 
No, not at all. ; 
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Mr. H. Hammonp Smrru, called ; and Examined. Mr d 
H. H. Smiths 
Mr. Allen also gave evidence as to certain beer 9 
samples taken by the Coroner’s officer from public 21 Mar. 1902. 


houses frequented by McNulty.* 


In these he had found the following amounts of Arsenic in 
arsenious oxide :— Halifax beer. 


8628. (Chairman.) You present this report, which 
has been sent to us ?—Yes. 


Report by Mr, H. Hammond Smith on Alleged Cases 


Outbreak of 


of Poisoning, attributed to Arsenical Beer, at Hali- 
fax. 


In view of statements in the “St. James’s Gazette” 


(a) In beer from the “ Britannia” Inn, 1-18th of a 
grain per gallon. 


arsenical of January 7th, 1902, and also in the “ Daily Mail” of (b) In beer from the “Black Horse” Inn, 1-24th - 
“tea at January 13th, to the effect that a man, McNulty, of a grain per gallon. 
hs had died in the Halifax Infirmary from arsenical (c) In beer from the “ Brewers’ Cellar,” 1-16th of 
= poisoning supposed to be due to beer drinking, and a grain per gallon. 
that other cases were in the Infirmary suffering from The b ko “supvlied’ thé Above public hoses 
similar symptoms, I received directions from the Com- |... 4 rahi i sekct “att a “wears ate 
mission to make local inquiries. Ee har’ een eee SGD ft ; 
On January 15th, 1902, I went to the Poor Law In- tay alesse ste ester sat ‘itive Helien. 
firmary, Halifax, where the alleged cases of poisoning (b) Messrs. Ramsden, Halifax. 
were under treatment. Here information was given me (c) The Yorkshire Brewery Company, Leeds. 
ae Dr. Me ay ae Dr. mee Ayes Mca Mr. Allen exhibited Marsh mirrors obtained from 
“a Hace ‘Off sf ss Brite ds y ee) : S. Bon es ent, the beers submitted to him, and also his standard 
Pe ee ts +f Sh , ne y 3 5; rae Symes, who waS wirrors. In the end, the jury returned a verdict of 
Jases in representing the interests of the Halifax brewers. I “Death from natural causes, accelerated by bron- 
pegs found that altogether there were then in the Infirmary  ¢hitis.” 
se mime foe RAD Seoe | eens 4 Nad di “ poisoning, in _ In view of the above indications I continued my 
BAALC1ON, CO | ME CINUILY,,) WALO! SUC: CEEOL. inquiry on several dates in January and February, with 
I may here state that subsequently two other cases the view to discover the origin of the beens associated, 
were admitted, one of whom (T. Lee) has since died, with the cases and the opportunities of their contami- 
and that, in addition to these seven Infirmary cases, ation by arsenic. In the first instance I called on the 
a few others have been heard of in Halifax which have medical officer of health of Halifax, Dr. Neech, who. told 
been treated at their homes. To these I will allude me that pet pigs had not been reported to him by 
below. Dr. Woodyatt or by Dr. Hodgson, and that the first 
ft, c : intimati f them he had was through the coroner. 
At the date of my first visit, an inquest which had LS OF ae Bigiat «os g 
been ordered by the Halifax Coroner on McNulty a the hee ie frst visit ig nae hae not Spee 
Inquest on Was adjourned pending inquiries instituted by the e inl rea it at td = tly ie a 5 t ‘ ED Le 
MeNulty. Coroner, and I attended the adjourned inquest on Been etter a) dura iia inetine, totic aden a ae 
Tatars Ose much ready assistance to me as representing the Royal 
; y : 1On Commission, which I would gladly acknowledge, but sation of 
Dr. Hodgson had stated at the previous sitting that. also he has himself made a series of investigations on frajifax 
as a result of clinical observations which I note below parallel lines, the results of which I understand he is 06.4 
on the next pags, he had formed the opinion that death about to submit to the Sanitary Committee of the Town ate 
was due to arsenical poisoning attributable to Council in a Report, a copy of which he has also under- 
drinking beer, and that the man also suffered from a taken to transmit to the Commission. 
fatty heart, bronchitis, and hypostatic pneumonia. In February Dr. Neech sent a letter of inquiry to 
At the adjourned inquest Dr. Woodyatt, the visiting medical practitioners in Halifax, asking to be informed 
Medical Officer, said that in his pee the Behe: of cases of alcoholic neuritis or ‘of suspected poisoning 
death was bronchitis and heart failure, and that Py arsenic in beer. Up to the present Dr. Neech in- 
arsenical beer poisoning, if any, had no concern in the forms me that four such cases in the private practice of 
fatal result. He claimed in particular that the pig- medical men in Halifax have been heard of. Whether 
mentation was not arsenical. Mr. Allen, Public ‘these four cases, together with the seven in the in- 
Analyst of the Borough of Sheffield, etc., and a mem- ‘rmary, represent all the recent illness possibly attri- 
ber of the Joint Committee of the Society of Chemical butable to arsenical beer in Halifax I am unable to say. 
Industry and Society of Public Analysts which has In view of the recent inquests and of the association of 
investigated tests for arsenic, was called, and gave ‘the disease in the public mind with persons of the 
evidence as to analysis of post-mortem specimens from ~7¢’er-do-well, heavy drinking class, it is possible that 
MeNulty, which hal been sent him by the Coroner. medical men may hesitate to involve their patients in 
He had found arsenic in minute amounts in the liver, he risk of being associated in inquiry of this kind. 
Arsenic in viz., 1-700th of a grain in from three to‘our ounces of * pa tas al re g F 
viscera. liver substance. He had also found about 1-400th of : seria ela eee Fg FA Got ae 


a grain of arsenic in the contents of a jar containing 
portions of other viscera, mainly pieces of small in- 
testines and left kidney. 


From them the Coroner filled sraaller 
bottles for Mr. Allen’s examination. The remaining por- 
tions he has since given to me, and I have forwarded them 
to Professor Thorpe. 


Mr. 


HH. Smith. 
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Details of 
Infirmary 
€ases. 


McNulty. 


Shearing. 


Whalan. 


MINUTES OF EVIDENCE. 


At the date of my visits only one of the four above 
cases were brought to my notice, a man F, and this is 
the enly case, other than those in the infirmary, which 
I have dealt with in this report. 


INFIRMARY CASES. 


The Poor Law Infirmary is quite a new building, 
being opened to patients only at the end of last year. 
Three of the cases had been brought there from the 
old Halifax Workhouse Infirmary, in which they had 
previously been under treatment. 

Case No. 1.—William McNulty, aged 84, man of the 
tramp class, admitted on the night of January 4th, 1902. 
Symptoms on admission, according to Dr. Hodgson: 
Suffering from bronchitis. Dropped feet ; absence of 
knee jerks ; pain on pressure in the calves ; pains in 
the feet. Face and feet puffy; running at eyes and 
nose; voice husky. Heart dilated; irregular pulse. 
Extremely weak ; no appetite. Tongue silvery. Tem- 
perature not above normal. General pigmentation of 
the skin of trunk and extremities, well marked in 
places, and in appearance characteristic of arsenical 
pigmentation. This man trapidly grew worse, and 
died on January 8th. At a post-mortem examination 
made by Dr. Hodgson, in the presence of Dr. Woodyatt, 
the heart was found dilated and showed fatty degenera- 
tion; the lungs showed evidence of bronchitis and 
“hypostatic pneumonia.” Liver normal in size, but 
fatty and friable ; kidneys, slightly cirrhotic ; capsule 
adherent; spleen soft; abdominal glands and sup- 
rarenals normal. The result of analysis of viscera has 
already been given.* 


This man thad been a heavy beer drinker ; he spent . 


seven months out of the twelve in Halifax, where, ] am 
informed by Mr. Crawshaw, the chief meat and food 
inspector, he chiefly frequented the Britannia Inn, 
supplied by Messrs. Webster and Son. He had been 
staying at Halifax and frequenting this public-house 
for some months before his admission. 


Case No. 2.—George Shearing, shoemaker, age 61, 
admitted November 14th, 1901, into the old Workhouse 
Infirmary (where he was treated on the supposition that 
he suffered from Bvight’s disease), and shortly after- 
wards transferred to the new Infirmary. Symptoms on 
admission there:—Marked pigmentation of skin of 
the trunk and neck with clear patches ; keratosis of the 
feet and scaly condition of the lower part of the legs. 
Loss of power in all four extremities ; unable to walk ; 
knee jerks absent ; hands clenched ; legs flexed. Puffy 
face; very husky voice; eyes running; seemed muddled 
when spoken to; and generally very weak On 
January 50th, when I saw this case, the above signs and 
symptoms were apparent and the keratosis was par- 
ticularly well marked. 

This man was a heavy beer-drinker, getting all his 
beer at a public-house called the “Cross Keys” in 
Halifax. 


Case No. 3,—L. Whalan, 65, wire cleaner, admitted 
to infirmary January 10th, 1902; stated on admission 
that he had a “ feeling of electricity all over him” for 
eleven weeks; and that his feet had been swollen and 
painful so that he could not stand. Skin slightly 
mottled, but no obvious pigmentation ; some peeling of 
skin on feet and hands. Loss of power in extremities ; 
no tendon reflexes ; slight dropped foot ; complaining 
of numbness and tingling of hands and feet; anaemic; 
heart sounds weak. Although there was no doubt 
perp aera neuritis in this case, I did not think when I 

rst saw him that there were any clinical appearances 
affording strong grounds to suspect arsenic as a cause. 
Since my first visit, however, Dr. Hodgson has on more 
than one occasion found arsenic in this man’s urine 
by Reinsch’s test. On my second visit on January 30th, 
the peeling and scaliness of the palms and soles had 
become more marked, amounting to keratosis. The man 
did not appear to have improved. This man had been a 
fairly heavy beer-drinker, and up to eight weeks before 
his admission (when he is said to have given up beer- 
drinking because it made him sick), he had been drink- 
ing as much as five pints or even more aday. His beer 
was obtained almost solely from the “ York Inn” supplied 
by Messrs. Whitaker. + 





* I may note that taking the quantity of arsenic found in 
4 oz. of liver at 1-700th of a grain, and the weight of the 
liver as 530z., there would be about 1-60th of a grain in the 
whole liver. This result is not dissimilar to those obtained 
by Dr. Stevenson and Dr. Dixon Mann in fatal cases in 
Manchester in 1900. 

+ Note by Witness (April 18th).—See, as to this, Evidence 
by Mr. G.S. Thompson ((). 8849), and by Dr. Neech ((?. 9093). 
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Case No, 4.—Nancy Wilkinson, single, silk spinner, 
aged 55. Admitted 8th October, 1901, into the Work- 
house Infirmary. She came from Brighouse, a district 
which is outside Halifax, but comprised in the Hali- 
fax Union, and stated on admission that she had been 
suffering from “rheumatism.” Symptoms were: Much 
pigmentation of skin of the trunk (according to Dr. 
Hodgson, a “ typical arsenical” condition), inability to 
walk, no tendon reflexes, pain on pressure of the calves, 
dropped feet, complaining of having had “pins and 
needles” in extremities, keratosis of soles of feet. 

This woman is now improving and on January 30th 
was in a convalescent ward. 

This woman had the appearance of an habitual beer 
drinker, and obtained her beer from the “ Black Bull,” 
at Brighouse, supplied by Messrs. Ramsden. 


Case No. 5.—Mrs. Lowrie, widow, aged 50, admitted 
October 29th, 1901. to old Workhouse Infirmary, and 
shortly afterwards transferred to new Infirmary. Symp- 
toms on admission to the latter: Marked general pig- 
mentation of skin all over the trunk with clear patches, 
particularly around the waist. Complaining of pricking 
sensations and pains in the feet, knee jerks present, no 
obvious paralysis, no keratosis, but skin generally some- 
what scaly though smooth to touch, some bronchitis. 
At the date of my visit the above symptoms were pre- 
sent; the woman was stated to be improving. I am in- 
formed that in March she developed definite keratosis. 
She was a thin, wasted-looking woman, and stated she 
was practically a teetotaller, but told me that she took a 
gill of porter at times, and sometimes a glass of beer. 1 
subsequently heard through Dr. Neech that this 
woman’s landlord has often seen her taking beer at 
home, obtained from the ‘‘ Victoria and Albert ’’ public- 
house. 


Case No. 7.—T. Lee, carter, aged 54. Admitted 
January 15th, 1902. Symptoms on admission: Very 
well marked pigmentation of the skin all over his body, 
typically arsenical, and with an almost metallic lustre 
between the shoulder-blades, silvery tongue, husky voice, 
dulness of upper lobe of left lung, rales to be heard all 
over chest, systolic murmur heard all over heart area. 
Reflexes slow, gait ataxic, sick in the morning; suffering 
also from stricture, which required surgical relief, and 
incontinence of urine; eventually he showed signs oi 
heart failure, with abdominal breathing, due ito 
paralysis of diaphragm. (?), ineffectual cough ; on Feb- 
ruary 4th the intercostal spaces were sucked in. The 
temperature was very irregular. 


On January 15th it was 97°2. 


x 93rd, -98°4. 
Night of 94th -,,.;,,99°6- 
Morning of 25th ,, 98°. 
Night of . 25th. ,,...100, 


gradually rose to 102 night of 28th, then having a morn- 
ing rise to 101-4, and night fall to 99 till February 1st ; 
on the night of February 2nd it rose to 103, and then 
gradually fell till he died on February 5th. 


Dr. Hodgson had found arsenic twice in this man’s 
urine on January 21st and 22nd. He died on February 
5th, 1902. At an inquest held on February 7th, a ver- 
dict was returned of “Death from pneumonia ac- 
celerated by arsenical poisoning.” A post-mortem 
examination was made. 


From notes by Dr. Woodyatt and Dr. Hodgson, I 
gather that the principal appearances were :—Lungs ; 
Consolidation of the whole of upper lobe of right lung, 
which presented appearance of grey hepatisation. (There 
seems to be some uncertainty whether this consolidation 
was recent, Dr. Woodyatt regarding it in this light, whils 
Dr. Hodgson pointed out that in his view this mischief 
was of longer standing, and organisation was taking 
place, an opinion which receives some confirmation from 
a report on microscopical examination of a specimen 
sent to Professor Delépine). In lower lobe signs of 
“hypostatic pneumonia.” Fatty degeneration of heart 
muscle (Delépine), atheroma of aorta and aortic valve. 
Liver large and fatty. Kidneys slightly cirrhotic, with 
pelves dilated. Suprarenals normal. 


The viscera were not examined chemically in this case. 
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Case No. 8.—H. Marsden 50, admitted from Norland, Marsden. 


a district just outside the borough, January 17th, 1902. 
On admission face blotchy and puffy, eyes and nose run- 


ning, feet swollen, red, and painful, particularly when 


warm. Pigmentation around nipples where pigmented 
skin was peeling. Tendon and_ superficial reflexes 
exaggerated, calf muscles very tender, slight bronchitis. 
Some incontinence of feces and urine. Dr. Hodgson 


te. 
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found arsenic on three occasions (Januar~- 19th, 22nd, 
and 24th) in this man’s urine. On February 14th this 
man was discharged from the hospital by Dr. Woodyatt, 
and so is no longer under Dr. Hodgson’s observation. 
At the date of his discharge distinct keratosis had 
developed. 


Casp In Private Practice, 


Case 6.—This case was shown me by a medical man, 
Mr. F., aged 45, no occupation ; first seen by Dr. Leech, 
December 27th, 1901. Always been a big drinker, but 
lately has been drinking heavily of beer from the “ Cross 
Keys” public-house. His custom was to have three 
or four pints in the morning, sleep the greater part ot 
the afternoon, and to have a further three or four pints 
in the evening. His symptoms when I saw him were: 
Well-marked pigmentation of skin, especially on the 
face, of a well-defined ‘ pinhead” character; hand grip 
weakened, loss of power in extensor muscles, tottering 
gait, tenderness on pressure in the calves, slight kera- 
tosis, liver enlarged and slightly nodular, some recent 
celema of the legs, failing memory. 


Revizw or Anove CassEs. 


Taking all the symptoms of the above cases into con- 
sideration it is clear that clinically, and especially in 
respect of affections of nerves, they present almost 
identical features with those of the sufferers from the 
1900 epidemic as described to the Commission by Dr. 
Reynolds, Dr. Nathan Raw, and others. Pigmentation, 
upon which stress has been laid as demonstrating the 
arsenical origin of a case not otherwise to be distin- 
guished from one of “alcoholic” neuritis, was observed 
in several instances, and the character of this pigmenta- 
tion was the kind particularly associated with arsenic. 
Marked keratosis, again, which was a common symptom 
in the Manchester cases, and which may be considered 
specially indicative of arsenic, was observed in six 
eases, Nos. 1, 2, 3, 4, 6, and 8. Arsenic was detected 
by Dr. Hodgson in the urine of three cases, and spect- 
mens of urine from the same three cases were sent to 
me by Dr. Hodgson and transmitted to Professor 
Thorpe, who has confirmed the presence of arsenic in 
two instances, although the amount was minute. In 
the only case in which chemical examination has been 
made post mortem, arsenic has been found in the liver 
and in other viscera. 

I may note that Dr. Hodgson, who has recognised 
the probable nature of these cases, had made a careful 
study of the cases which occurred in Crumpsall In- 
firmary during the epidemic in Manchester in 1900. 
Last month Dr. Reynolds, at Dr. Hodgson’s request, 
examined these Halifax cases, and as he has already in- 
formed the Commission, he was satisfied on clinical 
grounds that they were attributable to arsenic. The 
cases in the infirmary, as has been said, were seen and 
treated by Dr. Hodgson in his capacity of resident 
medical officer; but “they were also, in the hospital 
sense, under the care of the visiting medical officer, 
Dr. Woodyatt. Dr. Woodyatt did not agree at: first 
with Dr: Hodgson that poisoning by arsenic in beer 
was the cause of illness in these cases, and at the first 
inquest (McNulty) this difference of opinion was made 
very patent. At the second inquest Dr. Woodyatt in- 
formed the coroner that, although he had suspected 
arsenica] poisoning in Thomas Lee during life, the post- 
mortem appearances had made him alter his mind, and 
that he was satisfied that the cause of death was 
croupous pneumonia. Dr. Hodgson, on the other 
hand, said that the condition of the lung in his view 
could be sufficiently accounted for by weak action of the 
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heart, which again might be attributable to arsenical 
poisoning. 


None of these patients had been taking | arsesilc 


medicinally, so far as could be ascertained, before onset 21 Mar. 1902: 


of illness. None of them were exposed to arsenic by 
reason of their work. As has been said, all beyond 
question were beer drinkers, and some consumed heavy 
quantities of beer habitually. 


SovurcES FROM WHICH THE ABOVE PATIENTS OBTAINED 
THEIR BEER. 


From enquiry which I made of the patients, and from Beers : 
information supplied to me by the cheif sanitary in- implicated. 


spector of Halifax, and by Dr. Hodgson, it appears 
that the places from which the above cases habitualty 
obtained beer shortly before onset of illness were as 
follows :— 


Case 1.—“ The Britannia” (Messrs. Webster). 
“The Brewer’s Cellar” (The Yorkshire 
Brewery Company). 
The “ Black Horse” (Messrs. Ramsden). 


Case 2.—‘ Cross Keys” (Publican-Brewer). 
Case 3.—‘ York Inn” (Messrs. Whitaker).* 


Case 4.—‘“‘ Black, Bull,” Brighouse (Messrs. Rams- 
den). 


Case 5.—“ Victoria and Albert ”- (Messrs. Addonstn))! 
Case 6.—The “Cross Keys” (Publican-Brewet). 


Case 7.—‘‘ Three Pigeons ” (Messrs. Webster).t 
“The Druids ” (Messrs. Whitaker). 
“ William the Fourth” (Messrs Ramsden). 


Case 8.—‘ Moor Cock ” (not a tied house, but supplied 
chiefly by Messrs. Whitaker). 
“New Rock” (Messrs. Whitaker). 
Another public-house (Messrs. Ramsden). 


Thus two patients, 1 and 7, had each consumed beer 
derived in part from Messrs. Webster; three cases, 
Nos. 3, 7, and 8, beer from Messrs. Whitaker, one of 
these, No. 3, being supplied almost wholly from this. 
brewery ; No. 5 obtained beer almost wholly from Messrs. 
Alderson; case No. 4 obtained beer solely, and cases 1, 
7, and 8 partly, from Messrs. Ramsden; while two cases. 
(No. 2 and 6) obtained beer almost wholly from the 
publican-brewery, the “ Cross Keys.” 


Locat ENQUIRIES AND ACTION WITH REGARD TO 
ABOVE CASES. 


Dr. Neech informed me that in 1900 he had suspicion 
of arsenic having been present in beer from one brewery 
in Halifax, but this beer was recalled by the brewers 
before a sample could be obtained. The brewery in 
question, Messrs. Brear and Brown, is understood to 
be the only brewery in Halifax which in 1900 was ob- 
taining brewing sugars from Messrs. Bostock. Since: 
that date until recently Dr. Neech has never had occa-- 
sion to suspect arsenic in Halifax beer. 

At the date of my first visit Dr. Neech had not taken. 
any steps to trace the actual beer associated with the 
cases, but he had caused certain samples of beer on sale: 
at public-houses in Halifax to be collected as follows :—. 


Notes by Witness, April 18th, 1902. 


* See note on p. 15. 

+ In draft of this report the words Whitaker and Webster 
were accidentally transposed. See Mr. G. S. Thompson’s 
evidence; Q. 8851-2. 

+ Ihave since been informed that Messrs. Whitaker do- 
not own the ‘‘New Rock.” See Mr. G. S, Thompson’ Ss. 
evidence, Q. 8854; and Dr. Neech, Q. 9095. 


i} 


From 13th January to 16th January. 














Date of Collection Number 
of Name of Inn.. Name of Brewer. of 
Sample. Sample. 
13 January 1902 - | “ York Inn” : - - R. Whitaker and Sons : ; - 162 
13 “hig i, - | “Victoria and Albert: - Alderson’s - - : : : 163 
13 ke bs Grocer, Mr. Fox - Whitaker’s - : - - 164 
13 A " “ne Peacock he E - Brear and Nes n = - 165 
14 ‘, £ “Cross Keys” .- . + - - Swift's - . - = 166 _— 
15 He e. - | “Cross Keys” ..-, 7- - - - | Switft’s - : - - 166a 
16 RS * - | “Cross Keys” - - - . - | Swift’s - 5 - = - 167 





The above samples were submitted to Mr. Ackroyd, 


arsenic in each instance. 





Halifax Borough Analyst, who reported them free from 


A. A. Smith. 
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Additional samples were obtained by Dr. Neech’s direction on January 17th, 20th, and 21st, viz. :— H. oe 
1 N 
Date of Collection Number a ae 
of Name of Inn. Name of Brewer. of 
Sample. Sample. 
17 January 1902 -/| “Cross Keys” - - - -  - | Swift’s ete ae ere ee, 2 169 © 
aby rp Oe - | “Cross Keys”  - - - - - | Swift’s - - - - 170 
17 a rh - | “ Vietoria and Albert” - - | Alderson’s - = = 2 : 1 
17 rf 5 - |) ¥ork Inn ” : - : : - | Whitaker and Son’s’ - - - g 
17 by i - | * Foundry ” - . - - | Ramsden’s - , : - - - 3 
Boba i - | “Cross Keys” - F Swift’s 2 jit obear “vie : 174. 
20 ¥ a “ Gibbet Tavern ” Websters - : - . : 175 
20 a3 - “ Victoria” - 2 - | Porters, | Alderson’s - : - - - 176 
20 rs i - | “ Mechanics ” - . - | Halifax Brewery Company - 177 
21 i nS sae Wines aa - - - Stocks - - - - - - 6 
21 ” * - | “ Wheat Sheaf” - : - - - | Brear and Brown - - - 7 
Pt i a - | “Northgate Hotel” -— <- - - | Webster’s. - - - - = 8 
The above samples were submitted to Mr. Richardson, In the last week in January, after the inquest on 
of Bradford, who reported as follows :— McNulty, Dr. Neech again had samples of beer then vu 
No. 169, 1-35th grain; No. 170, 1-16th grain (both sale at public-houses in Halifax collected. He kept 
“Cross Keys” beer); 1, 1-250th grain; 2, 1-250th these samples for a time as he had hesitation in sending 
grain; 5, 1-170th grain arsenious oxide per gallun. them tothe borough analyst in view of the latter having 
Nos. 174 to 177 only very minute traces. Nos. 6 to 8 _ failed to find arsenic in the “ Cross Keys” samples sub- 
only very minute traces. mitted to him on January 14th to 16th. 
Dr. Neech informed me that samples 169 and 170 were 
of the same brews as the “Cross Keys,” which a day Eventually, with the concurrence of the sanitary com- yy, ‘Alton’ 
or two before had furnished respectively samples 166— mittee, these samples were sent to Mr. Allen, at eases 
166a, and 167, sent to Mr. Ackroyd and returned by Sheffield: I have now heard from Dr. Neech that Mr. 
him as free from arsenic. Allen’s results are as follows :— 
Date of Collection | Number 
Cy) of Public-house. Brewer. / Result. 
Sample. Sample. | 
| 
24 January 1902 - 183 “Duke of Leeds” - | Bentley and Shore - picks grain per gallon, about. 
24 99 i - | 184 “Prescott Arms” - - | Yorkshire Brewery Com- | ,, _,, fa fs a 
| pany. . 
24 0 ~ = | 185 “Tondon Tavern” - -| 58. aiWichater and Son cob iwle tpg, F . % 
24 + * - 186 “ Mechanic’s Arms ” - | Halifax Brewery Company | 33, _,, " - “f 
24 Ae 3 - 187 “ Kimberley Arms” Boardmans - - | Free from arsenic. 
24 9 " . 188 “Mitre Hotel” - Stocks’s. - - - - | No arsenic detected. 
24 i a - 189 “Westgate Hotel” - - | Aspinall, Halifax - - ty grain per gallon, about. 
24 5 - - 190 “ Peacock Inn” - - | Brear and Brown - - | No arsenic detected. 
24 iy. a - 191 “Sportsman Inn” Ramsden and Son Sample lost in transit. 
24 3 ES - 192 “ Wagvoner’s Arms” - | J. Smith, Tadcaster - No arsenic detected. 
24. as x 193 “New Inn” - - - | Alderson and Company - | Free from arsenic. 
24 sf A 194 “ Hop Pole Inn” - | R. Whitaker and Sons, | > grain per gallon, about. 
Halifax. 
25 January ,, 195 “ Ring-o’-Bells” - aris Whitaker, Ludden- | No arsenic detected. 
oot. | 
25 a (is - 196 “Queen’s Road Hotel” - | Fielden and Company, | No arsenic detected. 
Halifax. | 
As one of the cases, No. 4, obtained all her beer at one analysing a large number of samples of beer and brewing 
of Messrs. Ramsden’s public houses at Brighouse, outside ingredients sent to him by the brewers in consequence 
Halifax, I asked Dr. Martin, the medical officer of health of the present allegation. The certificates of analyses 
at Brighouse, to make some inquiries. He at once pro- thus made by Mr. Ackroyd for brewers were produced 
cured samples of beer then on sale from the public house at the inquest on McNulty, by Mr. Waugh, who stated 
in question, and sent them to Mr. Allen for analysis. that the beers examined were absolutely free from 
They were returned, however, as arsenic-free by Mr. arsenic. I learn that since my visit, Mr. Ackroyd has 
Allen. Dr. Martin has also instituted some inquiries modified his methods of testing, and that he has now 
amongst medical men in his district as to suspected cases adopted the form of Marsh Berzelins test recommended 
of arsenical beer poisoning, but so far, Iunderstand, with by the Committee of the Societies of Chemical Industry 
negative results. and Public Analysts. 
I called on Mr. Ackroyd, the borough analyst of Hali- On January 18 I called on Mr. Sergeant, the chief Exej 
fax, on January 15th, and again on the 18th. He in- _ officer of excise at Halifax. He informed me that he et ea 


formed me that he has during the past year been con- 
stantly engaged in testing beers and brewing ingredients 
for brewers in and around Halifax, Some of the brewers 
have their beers tested by him every quarter. I gather 
that as a matter of fact he has hardly ever by she test 
which he employs found arsenic in any sampie of beer or 
of brewing ingredients submitted to him during the 
latter half of 1901 or during the present yeer. The test 
which he used in all cases is the Reinsch test im tae 
form first advised by the Brewers’ Expert Committee in 
their Report of the 31st December, 1900. With regard 
to the “ Cross Keys” sample, in which he had found no 
arsenic, Mr. Ackroyd showed me a sublimate which he 
believed to be the one which he had obtained from the 
Reinsch copper in one of these beer samples, and told 
me that in his opinion, although a sublimate had been 
obtained in this instance, it was not arsenic. He was not 
however, able to identify the tube in question with any 
degree of certainty, as it had not been labelled. At the 
date of my second visit, Mr. Ackroyd was engaged in 
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had seen the newspaper reports of the inquest on . are 
McNulty, but he had not considered it tidctdary to take aerate 
any steps in the matter, having received no specific in- after out- 
structions to do so from the Board of Inland Revenue. break. 
At that date he had sent no special samples of beer or 
brewing ingredients to the Government Laboratory to 
be tested for arsenic; but since then, I understand, a 
large number of samples of recently brewed beer from 
Halifax breweries (particularly breweries implicated in 
respect of the above cases), and also of their brewing 
materials, have been collected by the local excise 
authorities and transmitted to the Government 
Laboratory. : 

The suggestion made by Dr. Hodgson at the first attitude of 
inquest that the cases in the infirmary were attributable Halifax 
to arsenical beer poisoning, and the statement by Mr. Brewers. 
Allen that amounts such as 1-16th and 1-18th of a grain 
of arsenic per gallon had been found in beer purchased 
in Halifax, were at first received by the brewers with 
incredulity, and, naturally enough, with some hostility. 


C 
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-tions involved. 
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I am informed that it was intimated on_ behalf 
of the brewers that no efforts would be spared in in- 
stituting legal proceedings against Dr. Hodgson and 
Mr. Allen if their statements to the coroner could be 
confuted. The same incredulity no doubt led certain 
of the brewers to view with disfavour the action of the 
coroner, by which attention had been pointedly drawn 
to these cases; and the coroner at the second inquest on 
the man Lee on February 7th publicly took objection 
to a visit which had been paid to him by one of the 
Halifax brewers before his inquiry. At both inquests 
the Halifax brewers were represented by a barrister, 
Mr. Waugh, who in each instance made the most of the 
view taken by Dr. Woodyatt, that the cause of death was 
not arsenical poisoning, and at the first inquest laid great 
stress on the fact that the Borough Analyst had found 
no arsenic in any sample of beer from the breweries im- 
plicated. He also produced certificates of analyses re- 
lating to other samples of beer from the breweries in 
question which stated that they were free from arsenic. 
The brewers engaged on their behalf the services of Dr. 
West Symes, of Halifax, who frequently visited the in- 
firmary cases and advised the brewers on medical ques- 
Mr. Buckley (managing director of 
Messrs. Webster), who is chairman of the local 
Brewers’ Association, informed me that after the sug- 
gestion of arsenical poisoning had come to his notice he 
called a meeting of the principal brewers and advised 
them to have all their beers analysed. As has been 
said, in the middle of January such analyses were being 
made by the Borough Analyst, with the negative results 
referred to above. Later, in February, I learned that 
a large number of samples of beer, as well as malt and 
other brewing materials, were being sent for analysis by 
Halifax brewers not only to the Halifax Public Analyst, 
but also to Mr. Richardson, of Bradford; Dr. Luff, in 
London, and others. 


Inquiry AS TO ORIGIN OF ParticuLaR BrEr AssocraTED 
Wirn tam ABnove CASES. 


On January 23, and on later dates, I visited all the 
breweries from which particular beers had come under 
suspicion either by having been found to contain arsenic 
in noteworthy amounts by Mr. Allen or by other analysts, 
or by having been drunk'wholly or in part by the patients 
above referred to. My object in each instance was to 
trace the particular beer, if possible, back to its brew, 
and then ascertain details of the ingredients used in 
such brew. 

I have to acknowledge my indebtedness to brewers 
and maltsters for the information which they kindly 
placed at my disposal. 

The breweries in question were :— 

(Table 1.) Messrs. Webster (Halifax), who sup- 
plied beer consumed (along with that of other 
breweries) by cases 1 and 7, and whose beer at the 
“ Britannia” Inn was found by Mr. Allen to contain 
1-18th of a grain of arsenic per gallon. 


. (Table 2.) Messrs. Ramsden (Halifax), who sup- 
plied beer consumed (along with that of other 
Powerens by cases 1, 7, and 8, and whose brewery 
had been almost the sole source of beer taken by 
case No. 4; and whose beer, also, at the “ Black 
Horse” was found by Mr. Allen to contain 1-24th 
of a grain of arsenic per gallon. 

(Table 3.) Bentley’s Yorkshire Brewery Company 
(Leeds), who supplied beer consumed (along with 
that of other breweries) by case 1., and whose beer 
at the ‘“ Brewers’ Cellar” was found by Mr. Allen 
to contain 1-16th of a grain of arsenic per gallon. 

(Table 4.) Messrs. Whitaker (Halifax), who sup- 
plied beer consumed (along with that of other 
breweries) by cases 7 and 8, and whose beer at the 
“York” Inn had been almost the sole source of 
beer taken by case No. 3. 


(Table 5.) Cross Keys Brewer (Halifax), whose 
beer at the “Cross Keys” thad ‘been almost the sole 
source of beer taken by cases 2 and 6. 


(Table 6.) Messrs. Alderson’s (Halifax), whose 
beer at the “ Victoria and Albert” had been almost 
the sole source of beer taken by case 5. 


In the case of Messrs. Webster and Messrs. Ramsden 
I was informed by the brewer that his records enabled 
him to refer with certainty beer, in which Mr. Allen 
found respectively 1-18th and 1-24th of a grain of 
arsenic per gallon, to brews of specific dates, made with 
ingredients the origin of which is recorded in each 
instance. At Messrs. Webster’s, the date of the brew 
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in question was December 13th, 1901 ; at Messrs. Rams- 
Sant it was either December 12th, or December 18th, 
1901. 

In the case of the Yorkshire Brewery Company, I 
was informed that though the exact brew from which 
was derived the sample in which Mr. Allen found 
1-16th of a grain per gallon could not be identified, it 
was one of tour brews of December, 1901, all of which 
were prepared with ingredients of the same origin and 
in the same proportions. As regards the publican- 
brewery in Halifax, the ‘“ Cross Keys,” the brewer had 
no dowbt that the beers in which Mr. Richardson found 
respectively 1-16th and 1-35th of a grain per gallon 
were prepared solely from malt, hops, and flaked maize 
on December 5th and December 27th, 1901, respectively ; 
but he did not keep any book by which this statement 
could be verified. 

As regards Messrs. Whitaker I had no chemical re- 
sults respécting the beer to go upon, but only the evid- 
ence that three patients admitted to the Halifax in- 
firmary in January, 1902, had obtained beer from this 
brewery ; one (case No. 3), almost exclusively ; the 
other two along with beer from other breweries. At 
this brewery, therefore, I selected arbitrarily for en- 
quiry beer brewed about the middle of December, 1901. 
Similarily at Messrs. Alderson’s, where likewise I had 
no chemical results respecting the beer to go upon, I 
took for enquiry the brews of August and September, 
1901, which appeared most likely to have furnished 
the beer consumed at the “ Victoria and Albert,” by 
case No. 5, prior to her admission to the Halifax old 
workhouse infirmary, in October, 1901. 

When the particular brews thus selected and en- 
quired into at the several breweries are compared, the 
results are briefly as follows :— 

GiucosE.—Glucose entered in all the brews enquired 
into except the “Cross Keys.” None of the remaining 
five breweries, I was informed, had ever been customers 
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of Messrs. Bostock. The glucose which had been used ™4uired into. 


was obtained as follows :— 

At Messrs. Webster, from the Liverpool Saccharum 
Company. 

At Messrs. Ramsden, from the Glasgow Sugar Com- 
pany. 

At the Yorkshire Brewery Company, 
Mampbré Company. 

Messrs. Whitaker, American Glucose, obtained 
through agents (Ince, Pickering and Company). 

Messrs. Alderson, American “Climax” Glucose, 
through agents, Messrs. Thompson, of London. 


Each of these brewing sugar firms supplies glucose 
to large numbers of brewers elsewhere than in Halifax ; 
and (except at Messrs. Alderson) I saw the invoices, 
which in each imstance guaranteed the products to the 
brewer as “free”? from arsenic. JI could obtain no in- 
formation of arsenic having been found in any speci- 
mens of glucose from any of the above firms. On this 
point no doubt ample information could be furnished 
by the Government Laboratory. 


from the 


Invert Sucar.—Invert sugar entered into the brews 
enquired into at three of the breweries only, and was 
»btained as follows :— 

At Messrs. Webster, from Valentine and Tod. 

At Messrs. Ramsden, from Fowler and Company. 

At Messrs. Whitaker, from Valentine and Tod.* 

Invert sugar was added as priming to the brew at one 
brewery only, namely, Messrs. Whitaker’s. No priming 
of any kind was said to have been used in any other 
of the brews inquired into. 

The above remarks with regard to glucose apply 
equally to these invert sugars. 

_ It will be noted that the proportions of glucose or 
invert sugar used at the five breweries in question was, 
generally speaking, not excessive. 

At Messrs. Webster’s brewery for instance, the quan- 
tity of invert sugar which entered into a gallon of finished 
beer was .079lb., and the quantity of glucose -059]b. 
Assuming that both invert sugar and glucose had 
contained arsenic and in equal proportions, and that 
all this arsenic had entered into the beer, then, for the 
beer to contain as much as 1-16th grain of arsenic per 
gallon it would be necessary for the glucose and the 
invert to have been contaminated to the extent of -45 
grain, or nearly 4 grain of arsenic to the pound. The 





* Note by Witness, April 18th.—Apparently the source 
of invert sugar at this brewery was the Liverpool Sac- 
charin Company, not as here stated. See Mr. Thompson’s 
evidence, Q. 8859-8860. 
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Commission has not received evidence that any glucose 
or invert sugar, other than Bostock’s, in 1900 or since, 
has contained arsenic in anything approaching this pro- 
portion. 


Fraxep Maize.—Flaked maize was used in the par- 
ticular brews enquired into at Messrs. Webster, 
Ramsden, Whitaker, Alderson, and “ Cross Keys,” not 
«t the Yorkshire Brewery Company. i have met with 
no evidence that arsenic has at any time been found in 
samples of flaked maize, either at Halifax or elsewhere, 
and J understand that no mineral acid is used in its 
preparation. 


PRESERVATIVES, ETC.—In view of the evidence which 
the Commission has received as ta the very slight 
degree in which it is possible for beer to be con- 
taminated by arsenic through the use of hardening 
substances. yeast foods, finings, or preservatives, it is 
not perhaps necessary here to ‘etal! such particulars 
as I have collected with regard to the use and origin 
of these materials in the particular brews enquired 
into, but if the Commission consider it desirable for the 
sake of completeness, I will do so. 


Hors.—I have not as yet made complete enquiry as 
to the origin of hops used. 


Matr.—I could obtain no evidence at the several 
breweries that in the particular brews enquired into 
malt of a common origin had been used, or, indeed, that 
any two of the breweries in question obtained malt from 
one and the same maltster. Accordingly it is neces- 
sary to deal with the malt in each of the brews eu- 
quired into separately. 


Messrs. Webster.—Visited January 24th and Feb- 
ruary 13th, 1902. Up to the end of January, 1902, 
last season’s malt, z.e., 1900-1901, was being used ex- 
clusively at this brewery, and would have been used 
in the brew under enquiry, which was made on Decem- 
ber 13th, 1901. I was informed that the Yorkshire 
malt used in this particular brew was made as far back 
as February 5th to 13th, 1901. 


Before February 20th, 1901, no fuel other than Hali- 
fax and Barnsley gas coke had been used at Messrs. 
Webster’s maltings. Some foreign malt had also 
entered into the brew inquired into, and this, the 
brewer informed me, had been made just after he had, in 
consequence of the “ beer scare,” given up gas coke and 
taken to anthracite. When this foreign malt was made 
(between March 31st and June 5th) he was using anth- 
racite on the kiln, either solely or with some admixture 
of gas coke. I saw the invoice relating to the first pur- 
chase of anthracite, which was dated February 14th, 
1901. Before the fuel was thus changed from gas coke 
to anthracite the kiln was swept out. 


Messrs. Webster’s maltings are close to the brewery, 
and all their malt is screened and once brushed in a 
Barron’s machine at the maltings, which was put up in 
December, 1900. I was also informed that the 
February 5th to 13th malt, stated to have been used in 
the brew under inquiry, had “ damped ” in the malt bin, 
and had been redried and again brushed before being 
used. 


Messrs. Ramsden.—Visited February idth, 1902. 
The malt used in the beer here enquired into (brewed 
on December 12th and December 18th) according to the 
books which were shown to me, was new malt of this 
season’s malting. It was made up of malt coming 
from Messrs. Ramsden’s Elland, Brighouse, and 
Caulder maltings. I visited the Brighouse and Elland 
maltings of this firm. At each malting I was informed 
that the fuel used this season has been oven coke and 
anthracite. The brewer put. the proportions as two- 
thirds of oven coke to one-third of anthracite, but the 
maltster spoke of anthracite and a “little” oven coke. 
At both maltings, however, I was informed that last 
season, 1900-1, a variety of fuels had been employed, 
viz., gas coke, oven coke, or anthracite, but almost 
entirely gas coke from local sources. At Elland all the 
malt is screened and brushed in a Barron’s machine be- 
fore leaving the malting. At Brighouse the malt is 
hand-screened only and not brushed. All malt is brushed 
besides at the brewery in a Nalder’s machine, which has 
been in use for eleven years.* 

I ascertained from the Elland maltster’s books that 





* The possibility that an old brushing machine might 
contaminate malt if for many previous years it had been 
used to brush arsenical malt may perhaps be worth in- 
quiry. 
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the last of the 1900-1 season’s malt was sent to the 
brewery on the 26th November, 1901; the first of the 
new malt was sent on November 4th. J ascertained also 
trom the brewer’s books at the brewery that all last 
season’s malt was finished by December 5th, and this 
tends to support the brewer's statement that both the 
brews under enquiry (one or other of which, according 
to Mr. Allen, gave beer containing 1-24th of a grain o: 
arsenic per gallon) had been prepared with new malt. 
It may, however, be noted that although beer from 
Messrs. Ramsden’s brewery was being consumed by 
three of the infirmary cases, Nos. 1, 7, and 8, up to 
January, 1902, these men in each instance were getting 
beer from other suspected sources as well, and thus 
there is not any strong evidence that harm resulted from 
Messrs. Ramsden’s December beer. But there is mure 
definite evidence suggesting that other and earlier beer 
from this brewery produced illness in the circumstances 
of case No. 4 (Nancy Wilkinson). This woman, whose 
illness had become established by October 8th, 1901, 
when she ‘was admitted into the infirmary, had ob- 
tained all her beer from the “ Black Horse” at Brig- 
house, supplied by Messrs. Ramsden. As Messrs. 
Ramsden did not begin to use this season’s malt till 
after November 4th, the beer that she drank would have 
been brewed from last season’s malt, made almost wholly 
over gas coke. At Messrs. Ramsden’s I was shown 
several reports that malt (and other brewing in- 
gredients and beers) had been analysed and found free 
from arsenic. These reports were principally by the 
borough analyst of Halifax, Mr. Ackroyd ; one by Mr. 
Lawrence Briant, which related to Brighouse malt of 
the 10th January, 1901, stated that it contained a smal! 
but negligible trace of arsenic. This particular sample 
rea Ramsden inform me had been made over gas 
coke. 


The Yorkshire Brewery Company.—The particular 
beer here enquired about (that in which Mr. 
Allen found 1-16th of a grain per gallon) was at first 
stated by Mr. Badley, the company’s brewer, to be 
one of two brews between Devember 9th and Decem- 
ber 16th, 1901, either brew No. 209 or No. 211; but in a 
letter dated February 16th he mentions four brews as 
“implicated,” viz., Nos. 201, 211, 216, and 219, and does 
not mention 209. According to this letter all the brews 
contained 15 quarters of old Yorkshire malt (7.e., of 
inalting season 1900-1) to 5 quarters of new malt. 


I may note that at the time of my visit casks of beer 
from the above brews were still in use; Mr. Dawson, the 
Company’s chemist, had procured samples of these brews 
and had sent them to Mr. Fairley, their consulting chemist, 
and Pullic Analyst of Leeds—I have not heard with what 
results. I may mention, however, that Dr. Cameron, 
Medical Officer of Health for Leeds, has lately obtained 
samples of beer from public houses belenging ‘0 this 
brewery in Leeds, and Mr. Fairley has in two, which do not 
appear to have been taken with the formalities prescribed 
by the Sale of Food and Drugs Acts, reported 1/40th of a 
grain of arsenic per gallon. Since Mr. Allen’s statement 
at the inquest, and before my visit to the Yorkshire 
Brewery Company, Mr. Fairley had, however, examined 27 
brewings of this brewery and found them all free from 
arsenic, except one, a strong beer, brewed on January 16th 
1902, in which he found under 1/100th of a grain per gallon. 


At the Yorkshire Brewery Company they make their 
own malt. This season they have used a mixture of 
anthracite and oven coke, principally the latter, on 
account. of the construction of their fire-pans. Last 
season, up to February, 1901, they were using gas coke 
alone, and I was assured that the 15 quarters of old 
Yorkshire malt in the above brews would have been 
made comparatively early, and almost certainly over gas 
coke from Rothwell. The invoice corresponding to the 
first delivery of anthracite at their malting was dated 
February 18th, 1901. 


Messrs. Whitaker’s.—Visited January 24th and 
January 29th, 1902. The beer from this brewery was not 
one of those which came under suspicion as a result of 
chemical analysis, but two of the infirmary patients, 
cases 7 and 8, had got their beer partly from this brewery, 
and one case, No. 3, almost wholly. Accordingly, I 
enquired as to beer from this brewery which was on sale 
about the end of December, 1901. I was informed that 
last season’s 1900-1 malt was in use up to December 
21st, 1901. From the brewer’s books I ascertained that 
beer brewed on the 18th December, 1901, contained 15 
quarters of last season’s malt to 3 quarters of new malt. 
Case No. 3 was admitted to the infirmary on the 10th 
January, 1901, so that presumably the beer which he 
had been drinking would have been made principal!; 
with this old malt. At this brewery they make their 
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own malt over anthracite and Halifax gas-coke. They 
use a three-floor kiln with a fan, and claim that as they 
dry their malt on the upper floor and finish on the lower 
floor, the malt being dry when it comes in contact with 
the furnace fumes on the lower floors is not so likely 
to become arsenical as it would if it were wet. They 
have made no difference, I was informed, in their fuel 
this season as compared with last. On inquiry I ascer- 
tained that the percentage of anthracite used this season 
and last was no more than 15. All malt is brushed as 
soon as it has been made in a Boby’s machine, and is 
now again brushed and polished before being used in 
brewing. 


The above four breweries make their own malt en- 
tirely, with the exception of porter malts, which they 
buy either from Messrs. Plunkett, of Dublin, or 
Megsrs. Warmsley, of London. At the two remaining 
breweries the malt is bought. 


“Oross Keys.”—Visited January 17th, 1902. This 
is a public-house with a small brewery attached, kept 
by Mr. Swift. The brews which I enquired into here 
were those in which Mr. Richardson found re- 
spectively 1-16th of a grain and 1-d5th of a 
grain of arsenic per gallon. Mr. Swift bought 
his malt crushed, and ready for the mash tun, 
from Messrs. Firth and Blackburn, of Cleckheaton, 
and Messrs. Broadbent, of Bingley. Now he obtains 
his malt from a third maltster. The brew in which 
1-16th of a grain per gallon was found was prepared 
solely from Messrs. Firth and Blackburn’s malt de- 
livered at the brewery on Decemiber Sth, 1901. Mr. 
Swift uses no glucose or invert, but only malt and a 
small quantity of flaked maize. Messrs. Firth and 
Blackburn, whose maltings I visited on February 14th, 
were formerly maltsters on a large scale, but have now 
sold their biggest malting and only retain a small one. 
This season they commenced to malt in December, and 
before that month they had sent out to “Cross Keys” 
and elsewhere only their old malt of last season. 


Up to this season they have always used gas- 
coke from Lowmoor for malting. Since last De- 
cember they have been using oven-coke. Their 
malt is screened, but not brushed; it is not 


brushed by Mr. Swift. In April, 1901, Messrs. Firth 
and Blackburn had a consignment of malt returned to 
them by some Lancashire brewer as being too arsenical 
to be used.* On April 15th, 1901, they sent a sample of 
malt to Mr. Fairley, who reported 1-30 grain arsenic 
per lb. Mr. Firth informed me that they have not sent 
any sample of malt to be tested since. Mr. Swift had 
never caused any malt which he purchased to be 
analysed. The brew in which Mr. Richardson found 
1-35th of a grain was prepared, according to Mr. Swift, 
with a mixture of malt from Messrs. Firth and Black- 
burn, and from Messrs. Broadbent, of Bingley. At 
Messrs. Broadbent’s maltings, I was informed that any 
malt supplied to the “Cross Keys,” and used there in 
December, would have been made this season. Last 
season the firm had failed and all malt on the premises 
was sold by the solicitors for the benefit of the creditors. 
The maltings had been started afresh in December, 
1901; the first fuel used in September was gas-coke, 
but subsequently oven-coke has been substituted. 
Messrs. Broadbent’s malt is screened but is not brushed. 


Messrs. Alderson. — Visited January 29th, 1902. 
Beer from this brewery was not of those which came 
under suspicion as a result of chemical analysis, but one 
of the cases, No. 5, obtained her beer wholly from +ne 
“Victoria and Albert,” a public-house supplied by this 
firm. As the onset of illness in this case appears to 
have been in October, the beer in question would pro- 
bably have been brewed in August or September of 
last year, or before. Such beer, I was informed, would 
have been brewed with old malt of the season 1900-1. 
Messrs. Alderson in 1901 used to buy malt from Messrs. 
Worsick, of Northowram, who also have a malting at 
Elland. Early portion of their 1900-1 season’s malt 
was, I was informed, made from “ gas-coke and a little 
anthracite” : the later portion over anthracite. Messrs. 
Worsick’s Northowram malt was being used at Messrs. 
Alderson’s about last August. Their Northowram 
malt is generally despatched to their Hiland malt- 
ings, and there screened and brushed before sale, but I 





* This was what Dr. Neech and I undérstood Mr. Firth 
to tell us on February 14th. At a later visit, however, 
Mr. Firth informed me that no malt was returned to him 
by the Lancashire brewer, but that the latter, who fur- 
nished no particulars regarding the amount of arsenic found, 
cancelled the contract-—a proceeding to which Mr. Firth 
appears to have made no objection 
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learned at Elland that last summer the malt sent to 
Messrs. Alderson was frequently despatched direct from 
the Northowram malting, in which case it would be 
unbrushed. Messrs. Alderson also got last season 
up to the end of May, 1901, some malt from Mr. Ben 
Stead, of Brighouse, and informed me that they had it 
tested, and found it arsenical, and consequently gave 
up using it. The malt at Mr. Ben Stead’s was made 
over gas-coke. There is no brushing machinery. 
Whether or no Mr. Ben Stead’s malt was being choker 
Messrs. Alderson in the summer or autumn of last year 
in brewing the particular beer enquired into, 1 am 
unable to say. Mr. Alderson informed me that the 
greater part of the malt which they were using in 
September was obtained from Messrs. Worsick. 

In considering the probability that the beers en- 
quired into became contaminated with arsenic by the 
uae of arsenical malt, the following points are worthy of 
note :— 


The proportion of malt used in the several brews was 
approximately as follows :— 
Brew inquired into at— 


Messrs. Webster's — - - 1:35 Ibs. per gal. of finished beer. 


Messrs. Ramsden’s - ar hy sg: sis 


23 


The Yorkshire Brewery Co. 1:5 


2? 29 


Messrs. Whitaker’s - Lr] te > ” 
The Cross Keys - - = 2Otgass o > 
Messrs. Aldergon’s. - ci i 


If it be taken for purposes of calculation that the 
beers associated with the Halifax cases were contami- 
nated with arsenic to the extent of 1-16th grain per 
gallon, and that 1:4lbs. of malt went to the gallon ot 
finished beer, then, if all the arsenic in the malit got 
into the beer, the malt must have contained about 
1-22nd grain of arsenic per lb. 


It will be remembered that Mr. Hooper of the Gov- 
ernment Laboratory, informed the Oommission in 
May last that he had met with 22 samples of malt in 
which the amount of arsenic lay between 1-50th and 
1-20th grain per lb. and that proportions of arsenic in 
malt, such as 1-20th grain per lb. have been referred 
to by other witnesses. 

It is known, however, that some of the arsenic in- 
troduced into the mash-tun is removed by yeast in the 
process of brewing, or otherwise does not reach the 
finished beer. 

Again, it will have been noted that some of the 
malts in question were brushed before use, and the 
Commission has had evidence that brushing, especially 
if several times repeated, may diminish the quantity of 
arsenic in malt very materially. Here I would note, 
however, that I met with no instances in which attempt 
had been made to ascertain chemically the extent to 
which arsenic in a given malt was reduced by one or more 
brushings in the machine, with a view to discovering 
and adopting the method of brushing most efficacious 
in removing arsenic. 


Reverting now to the above calculation, and making 
the (purely arbitrary) assumption that, by reason of 
brushing and of brewing, only half the arsenic present 
in the malt reached the finished beer, the malt would 
originally have contained, not 1-22nd grain but 1-11th 
grain of arsenic per lb. 


Dr. Campbell Brown (Q. 5709) informed the Com- 
mission in May Jast that he had found certain malts 
which contained respectively 1-9th, 1-7th, 1-6th, and 4 
grain of arsenic per lb. Mr. Estcourt (Q. 3982) men- 
tioned an instance of malt containing up to ith grain 
per lb. Mr. Wm. Thomson, I understand, has prepared 
evidence for the Commission to the effect that in a few 
malts which he examined between July and December 
1901, he has found arsenic in amounts from 1-30th up 
to 1-10th grain per Ib.—and it would seem from his 
précis that all these malts came from Yorkshire, a 
county which has been specially mentioned by wit- 
nese to the Commission in connection with arsenical 
malt. 


These considerations, I think, suffice to show that the 
suggestion that the beers enquired into became con- 
taminated to the extent indicated through use of 
arsenical malt cannot be dismissed as prima facie im- 
probable. 


For proof to be afforded, it would of course be neces- 
sary to know the amount of arsenic present in the im- 
plicated malt in each instance. This, unfortunately, 
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is at this stage impossible. It is true that since June, 
1901, at all the breweries except the Cross Keys publican- 
brewery, a few samples of malt were occasionally 
analysed and were stated by the analyst not to be 
arsenical, or else to contain a negligible quantity of 
arsenic. But I have no evidence that the particular 
malts used in the implicated brews were among these 
samples in any case ; and I note that at certain brewerles 
the chemist to whom the malt samples were submitted, 
Mr. Ackroyd, Borough Analyst of Halifax, was using the 
form of Reinsch test first recommended by the Brewers’ 
Expert Committee, not the more stringent method which 
they have subsequently put forward. 


The malts which entered into the brews inquired into 
of course could not be recovered at the date of my visit.* 


implicated Moreover (with the doubtful exception of Messrs. Rams- 


den, page 19), they all had been malts of the 1900-1 
season, whereas, usually, the malts in use at the dates of 
my visit were malts of the present season. At Messrs. 
Webster’s, Whitaker’s, and the Yorkshire Brewery 
Company’s breweries, I was supplied by the brewer with 
samples of malt stated to be of last season, and these I 
have placed at the disposal of Professor Thorpe. 
Looking, however, to the large output of these breweries, 
and the quantities of malt used, and to the impro- 
bability that at any one of them arsenic would have 
been present in last season’s malt in uniform propor- 
tions, it would seem that results of these analyses can- 
not be expected of themselves to settle the question of 
the derivation from malt; of arsenic in the particular 
beers enquired into. 

It appears, moreover, that there is substantial reason 
for drawing a sharp distinction between the malts used 
in the brews under enquiry and malts now in use. 


In each instance there is evidence affording a more 
or less strong presumption that the fuel used to pre- 
pare the implicated malts was local gas coke, whereas 
in later malts (and particularly all those of this season, 
save at Messrs. Whitaker’s) no gas coke had been used. 


For example, in the case of the “(Cross Keys ” publican- 
brewery, where it was more easy to trace the malt, there 
appears to be no doubt that the brew in which Mr. 
Richardson found 1-16th grain of arsenic per gallon 
was made from malt delivered at the “ Cross Keys” on 
December 5th, and that this malt (unbrushed before 
using) was made by Messrs. Firth and Blackburn last 
season, and over Lowmoor gas coke. I have already 
noted that I ascertained from Mr. Firth that in April, 
1901, his malt was considered by a Lancashire brewer 
too arsenical for use. 


A¢t all the breweries visited I found that most of last 
season’s malt was being used up at the end of last year, 
and this fact, together with the difference in the fuel 
used, tends to explain the comparative freedom from 
notable amounts of arsenic of samples of recently brewed 
beer in Halifax, which appears to be indicated by the 
analyses of Messrs. Richardson and Allen, given on 
p- 17. 


The advice given by the Commission in their first 
report that fuel used in the kiln should be carefully 
selected on account of freedom from arsenic has thus, as 
regards this season, and in a sense, been adopted at 
nearly all the maltings which supplied the malts to the 
breweries in question. Except at Messrs. Whitaker’s 
anthracite or oven coke, or both these fuels, have been 
substituted for gas coke, the liability of which (and 
particularly some Yorkshire gas coke) to contaminate 
malt has come to be generally recognised. In each 
instance, however, it appeared to me that the maltster 
was content with the fact that he had changed his 
fuel, and with the vendor’s statement that the new 
supply was “free from arsenic.” Hardly any steps 
seemed to have been taken at any malting to ascertain 
what amount of arsenic the new fuel contained, or to 
what extent its use could be relied upon to ensure 
safety as regards arsenic in the malt. I may note that 
at one maltster’s I observed several lumps of pyrites 
of large size in the heaps of anthracite ready for the kiln. 


I visited one malting, at Brighouse, where gas 
coke alone was being used as fuel in the kiln on 
January 30th. The maltster informed me that the 
whole of the malt thus made was used at his brewery in 
Bradford. 





* An exception may, perhaps, be made in the casc of 
Messrs. Webster, who gave me a small sample tin, which 
they informed me contained black and white malt made on 
Ist February 1901, which (along with other malt) had 
entered into the brew specially enquired into. This sample 
was sent to Professor Thorpe. 


8628". You visited Halifax ou behalf of the Commie H. H. Smith. 
sion on January 15th, and subsequently, and inquired 
there about the cases mentioned in this report ?—Yes. 2] Mar. 19 2. 


8629. These cases came to light in the Halifax work- - 
house infirmary, and public attention was called to 
them by inquests on two which were fatal—McNulty - 
and Lee ?/—Yes. 

8630. We understand that the Medical Officer of Cases eise- 
Health of Halifax suspects other cases to be due to Where than 
arsenical poisoning, besides the eight which you deal 1 Halifax 
with? Yes. I know that he has three other cases which I™/™™ary- 
are not dealt with in my report at all, each of which is 
supposed to be arsenical. 


8651. Do you know any particulars of those three 
cases ?—No, I have no particulars of them. Dr. Neech 
draws attention to them in his report. We have now 
a formal report from Dr. Neech. 


low That has just come in, and will be before us? 
—Yes. : 

8633. Have there been any more cases in the in- Additional 
firmary besides those dealt with in your report ?—There suspected 
have been three suspected cases that I have not seen. cases in 
In one of them the man died very suddenly from heart infirmary. 
failure after being admitted, and Dr. Hodgson sus- 
pected that might be a case of arsenical poisoning. 

Then, he tells me, there are two other cases in which 
the symptoms are not very marked. 

8644. We understand from your study of the 
cases you deal with, and from the observations of Dr. 
Hodgson and others, which you give in the report, 
that you are of opinion that they are attributable to 
arsenical poisoning ?—Yes. 


8635. Does any medical man who has seen these cases Dr. Wooid- 
doubt that they are arsenical?—No, I do not think any- yatt’s opinion 
body doubts it. There was a difference of opinion at on cause of 
first. Dr. Woodyatt at first said that he did not think outbreak. 
they were, but afterwards he said he did ; but nobody, 
so far as I know, is of opinion that they are not 
arsenical; in fact, there is a letter that I should like 
to read to the Commission which Dr. Woodyatt wrote 
to the “ Halifax Evening Courier ” on March 10th, 1902. 

On the 8th March there had been a short report in the 
“ Halifax Evening Courier” of Dr. Reynolds’ examina- 
tion before the Commission the other day, in which it 
was mentioned that Dr. Reynolds visited these cases 
at Halifax at the request of Dr. Hodgson. On the 10th 
March Dr. Woodyatt writes to the same paper to this 
effect :— 

“To the Editor of the ‘ Halifax Courier.’ 


“Sir,—As principal Medical Officer to the Halifax 
Union Poor Law Hospital, I think it is my duty to 
correct a false impression which seems to have gained 
credence with regard to the arsenical cases at the hos- 
pital. It will, perhaps, come as a surprise to many 
when [I tell you that I was the first to detect these cases 
at our new hospital, Why Dr. Reynolds, in his 
evidence before the Commission, says he is not aware 
whether these cases had been detected by any other 
medical men than Mr. Hodgson, is best known to him- 
self. I may tell you, sir, that I wrote to Dr. Reynolds 
months ago and told him of these cases. J am sure he 
got my letter, because I have a reply to it in my pos- 
session. 

Now, sir, I do not wish to take any credit to myself 
for detecting these cases, for, as Dr. Reynolds says, 
they were well marked and ought not to be missed by 
anyone, but there is one gentleman who, I think, ought 
to come in for a little kudos, and that is Dr. Dolan. 
He was the first to detect arsenical cases in Halifax at 
the old workhouse infirmary more than twelve months 
ago. 

“ Believe me, sir, yours truly, 
“J. F. Woopyarr. 

‘21, King Cross Road, Halifax, 

“March 10th, 1902.” 


I think I should be right in saying that neither Dr. 


Woodyatt nor other medical men who have studied 
these cases have said that they were not arsenical. 


8636. You could not ascertain that any of these cases 
have been taking arsenic medicinally or had been ex- 
posed to arsenic by reason of their work ?—No, none of }_ 16th to 
them. I made inquiry, and I got Dr. Hodgson to in- }_39th orain 
quire as well. arsenic per 
gallon in 


8637. You ascertained, however, that in some cases Goitain beers. 


beer from public-houses which they had frequented had 
been analysed in January, and amounts of arsenic from 
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one-sixteenth to one-thirtieth of a grain per gallon had 
been determined ?—Yes, that is so. You will find that 
on page 18 of my report. 

8638. You took steps to ascertain the source from 
which these cases severally obtained their beer ?—Yes, 
I took a great deal of trouble over that. I asked the 
patients myself, and I got Dr. Hodgson to ask them, 
and I also got the Medical Officer of Health’s inspectors 
to go into the question as well as to where the beer 
came from. 


8639. And you made special inquiries at six breweries 
respecting the particular beer which was on sale at 
places which these persons frequented before these cases 
were admitted to the infirmary ?—Quite so, I did. I 
went into all the particulars I could get at those 
breweries. 


8640. You traced them as far as possible back to the 
brews, and ascertained the ingredients used ?—Yes, in 
every case where I could doit. In some cases I could get 
the exact brew, and in other cases I could mot ; but I 
got the ingredients used in the brews about the dates 
in question. 

8641. With regard to glucose, you found that one 
brewery—the publican brewery—of Crosskeys, used 
nothing but malt, flaked maize, and hops—no: glucose 
or invert ?—Yes, no glucose or invert was used there, 
nothing but malt, flaked maize, and hops. 


8642. All the five other breweries used glucose, but 
from different manufacturers ?—Yes. 

3643. And with regard to invert sugar, three brewers 
only used it in the beers inquired into, and it came, 
from two different manufacturers ?—Yes. 


8644. You could get no evidence that these glucoses 
or inverts were contaminated by arsenic, and you show 
that if arsenic to the extent of one-sixteenth of a grain 
per gallon was in the beer, and came from glucose or 
invert, or both, the contamination must have been much 
more than anything we have heard of apart from 
Bostock’s. Asa matter of fact, you could find no reason 
to suppose that the glucose or invert was arsenical in 
any case ?—That is so. 


8645. With regard to the malts, we understand that 
four of these brewers made their own malt and two 
bought it ?—Yes—two were not malting brewers at all. 
The other four made their own malt, except black malt. 


8646. You give an.account of the inquiries you made 
to ascertain when and where the malts used in the spe- 
cial brews inquired into were made?—Yes. I show 
that also in the tables. 


8647. Speaking generally, you find that in some of 
the brews the malt was certainly made over local gas 
coke, and that there is strong reason to believe that this 
was the case with all the others?—That is so. With 
regard to the Crosskeys brewery, for instance, I traced 
the malt back, and Dr. Neech traced it with me, and 
we arrived at the same opinion, that it was made from 
malt that was undoubtedly made over gas coke at a place 
called Cleckheaton. It was some of the old season’s 
malt, season 1900-1, and it was supplied to this brewery 
on the 5th December last year. At the same time I 
found out that this particular maltster had not begun 
to make any malt at all in the present, 1901-2, season 
until December, 1901. So that the malt he supphed 
to the brewerv in question on the 5th December must 
have been some of his old malt left over from last 
season when he was using gas coke as a fuel. In this 
particular case, from Mr. Firth at Cleckheaton, I had 
a great deal of difficulty in getting evidence. He did 
not like me going there at all. 


8648. Is he a brewer ?—No, a maltster. Going back 
to the 5th December malt, he told me that he had a 
large contract with a Lancashire brewer, and that in 
April, 1901, this Lancashire brewer sent to him to say 
that the beer brewed with his malt was very arsenical. 
The first time I went to Mr. Firth with Dr. Neech, we 
both came away with the impression that this actual 
malt had been returned to the maltster, but on a sub- 
sequent visit he told me that the actual malt was not 
returned to him, but that a sample of the same malt 
that this Lancashire brewer had objected to as being 
arsenical was sent to the Crosskeys in December. Evi- 
dently it was the same malt. 


8649. (Professor Thorpe.) December of what year ?— 
December last—1901 ; and that was used to make beer 
in which Mr. Richardson found 1-16th of a grain of 
arsenic per gallon. 


8650. (Chairman.) Were not those who sent to a Mr. 
brewer malt which seemed opened to suspicion very H, H. Siuth. 
much in fault ?—Mr. Firth went somewhat further than — 
that. He told me that on April 15th, 1901, he had sent a 21 Mar. 1902. 
sample of the malt to Mr. Fairley, the analyst at Leeds, 
and he reported 1-30th of a grain of arsenic per lb. in 
the malt. After that he never had another sample of 
malt analysed at all. 


8651. Whom do you mean by “ he” ?—Mr. Firth ; he 
is the maltster. He sent these malts out in a crushed 
state to the Crosskeys. The Crosskeys man is a small 
publican brewer who never had heard of such a thing 
as arsenic in malt. He had never had his malt 
analysed, and he had never had his beer analysed, but 
Mr. Firth had had the malt analysed, with the result 
I have said. 


8652. And yet he sent it out?—Yes, he sent it out. 


8653. (Professor Thorpe.) Is that absolutely clear? 
Is it absolutely proven that the malt so sent out was 
identical with that which had been certified as being 
arsenical?—I will answer that in Mr. Firth’s own , sop grain 
words. On March 11th I went to see him again. The 4 .enic per 
first time I went to him he had given me to understand }}, in Mr. 
that the Lancashire Brewery did return the malt to Pirth’s malt 
him, but on the second occasion the said they had not previously. 
actually returned the malt, but a sample of the same 
malt was sent to Mr. Swift at the Crosskeys on De- 
cember 5th. I put it to him, “Is the malt that was 
sent to Mr. Swift at the Crosskeys on December 5th 
the same malt, or of the same bulk of malt as the malt 
that was supplied to the Lancashire Brewery?” and he 
answered, ‘A sample of the same malt was sent to 
Mr. Swift at the Crosskeys.” 


8654. Did you ascertain from Mr. Swift whether he 
was in the habit of getting his malt from this firm ?— 
He had been in the habit of getting his malt from two 
firms, from Messrs. Firth and Blackburn, and from 
Messrs. Broadbent, at Bingley. Messrs. Broadbent, 
at Bingley, failed about twelve months ago, and all 
the old malt on their premises was sold by the solicitor 
for the trustees at Keighley, and they did not com- 
mence malting again until 1901, in the month of Sep- 
tember, so that they had no old malt on their premises. 
They only had one little lot of malt done over gas coke 
at the very commencement of September, and all the 
rest of their malt in 1901 was done over anthracite. But 
none of their malt was used by Mr. Swift till later—I 
think it was on December 25th that Mr. Swift used a 
mixture of Broadbent’s malt with this old malt of Mr. 
Firth’s, and that beer was not found by Mr. Richard- 


son so arsenical as the earlier beer made only with Mr. 
Firth’s malt. 


8655. (Professor Thorpe.) I am asking this question 
because, in searching among our Revenue samples which 
have been sent up to us from time to time by Excise 
officers, I have discovered a sample of wort from Swift's 
at the Crosskeys brewed as far back as May, 1901, 
which I have analysed, and which gives us some idea 
of the character of the beer that he was turning out 
at that time. It would appear that the amount of 
arsenic it contained was not more than that of Decem- 
ber 22nd contained; it was substantially the same 
amount. So far as we can trace the wort of the Cross- 
keys, as well as of other Halifax brewers, I shall place 
the results before the Commission in due time. 


8656. (Sir William Church.) In the evidence which 
you have put together for us, you say that on 
April 15th they sent a sample of malt to Mr. Fair- 
ley, who reported one-thirtieth of a grain per lb. Then 
Mr. Firth just after that says that he sent a sample 
to Mr. Swift, but did he send the bulk? Mr. Swift 
may have rejected the sample ?—I do not know. The 
same malt was sent to Mr. Swift for brewing with. 


8657. A consignment ?—Yes, that is what I mean. 


8658. But that really is not the bulk?—He sent a 
bag or two. A little brewer like Swift would not buy 
much ata time. — 


8659. He did not send a sample: he sent the malt 
for brewing ?—Yes, quite so. 


ead (Professor Thorpe.) He is a publican brewer ?— 
9, 





8661. (Chairman.) You are of opinion that if the 
malts in the brews inquired into at the several brew- 
eries were arsenical to the extent which we know to 
have occurred in the case of some malts made over gas arsenic in 
coke, there will be no difficulty in accounting for the implicated 
presence of amounts of 1-16th to 1-30th of a grain per beer. 
gallon of beer made from them ?—Yes. 
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8662. Have you the results of analysis of any of the 


H. Smith. malts which went into the beers you inquired into ?—I 


do not think I have. I could not get them. At Mr. 


I | 
Mar. 1902. Firth’s both Dr. Neech and I tried to get a sample of 
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lts more 
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_ the old malt. 


Dr. Neech showed me a letter from the 
medical officer of health at Cleckheaton, saying that 
My. Firth had a large bulk of old malt left on his pre- 
mises. But if this was the case, he must have got rid 
of it all very quickly, at any rate, we could not get a 
bit. I had some trouble in getting information from 
Mr. Firth, but he eventually took me all over the malt 
kiln. I hunted everywhere for old malt. I went 
further. He had had at one time two old malting 
kilns, and one of these he had sold, last autumn J think 
it was, which was bought by a man named Swyres. I 
went up to Mr. Swyres’ malt kiln, and asked him if 
he could find me a bit of the old malt. He said, “ No, 
every bit of it has been cleared off,” and he could not 
get me any of the old malt. The same thing happened 
at Mr. Firth’s own malt kiln, I could not get a bit. I 
particularly wanted it, because I thought it would 
have been very interesting, to send it to Professor 
Thorpe. 

8663. Was there an exceptionally low stock of malt 
in Mr. Firth’s place when you visited it?—A very small 


stock. It is a very small kiln that he now works, and 


there was only just the stock that he was going to sell 
off this year. He had only begun to malt in Decem- 
ber. 


8604. He had got rid of all the old malt?—I think 
he got rid of every bit of it. 

8665. Going back to the maltsters you saw as a whole, 
you found that gas coke malt was in most instances 
made last season, and that the maltsters are now gener- 
ally using anthracite or oven coke?—They told me it 
was the custom last season always to use gas coke. In 
one or two instances I found there were maltsters who 
had used a little anthracite last season, but they had 
used principally gas coke, At Whitaker's, and again 
at Worsick’s, they had used anthracite last year in 
small quantities; now Mr. Worsick is using anthra- 
cite. Where I heard of anthracite being adopted last 
season, I found out to the month when that anthracite 
came in. In one case a man proved to me that he did 
buy some in December, 1901, but, in most cases, it came 
into use about the middle of the month of February. 

8666. Last February ?—Kebruary, 1901. It occurred 
to me that that really might explain how we were get- 
ting arsenical beer, as it seemed, just at one time last 
year, and towards the end of the year, notwithstanding 
the change in fuel. Looking at these maltings I found 
that except in one instance the maltster when he is 


implicated making up his store of malt fills a bin from the back 
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wall to the front. For example, his bin is like a very 
long room, a big place, and when he has made his malt 
he throws it against the wall, and he gradually fills up 
to the front of his bin. In some instances the bins are 
so constructed that when they are getting malt out they 
cam get out the back malt first, but that I saw in rare 
instances only at malt stores in new breweries. In the 
old maltsters’ bins, such as these that we have been talk- 
ing about, Mr. Firth’s, or at Ramsden’s brewery, or 
Whitaker's brewery, they told me that they would get 
out last the malt made earlier in the season. Take the 
months of January, February, March, and April. Sup- 
posing you are filling a bin with malt, and have begun 
to use solely anthracite at the end of February, your 
February and January malt having been malted over gas 
coke. Ata place like Aldergon’s brewery, let us say, 
they go to the maltster regularly throughout the year 
for supplies ; the maltster naturally goes to his bin as 
required, opens it, and sends the malt which comes 
first, so that in the months of June and July the brewer 
may be brewing with malt made over anthracite, but 
when it comes to August and September he would be 
brewing with malt that is made over gas coke. If there 
is anything in that theory at all, and if anthracite is 
safer to use than gas coke, it would suggest that the 
beer made during the summer of last year from the out- 


side of the malt heap might be comparatively free from 


arsenic, being made over anthracite, while the beer 
brewed in the autumn might be arsenical, having been 
made with malt made over gas coke. However, there 
are some few of the bins out of which they could get 
this malt first. 

8667. What you describe involves filling up the bin 
in the first place, and then emptying it before more is 
put in?—Yes, and it is then swept out and filled again. 
¥ think T ought to say that I asked several of the malt- 
2sers if there was anything in that theory at all. They 


said it had never occurred to them, but they thought 
it very likely that use of gas coke malt in this way ex- 
plained those special beers. 


8668. Do you think that all the malt made before this 
time last year is now got rid of, or is there still some 
of it remaining ?—Yes, there is a little remaining in one 
brewery. 

8669. Have they ‘tested it?—That I cannot say. I 
have very few analyses of malts given me by any of these 
breweries. They are having them done, but I cannot 
give them to you. 

8670. Have the brewers commenced testing the malts 
themselves now ?—Some of them are sending them to be 
tested, 


8671. Can you say what steps were taken by breweries 
in Halifax before these cases occurred to test their beers 
and malt for arsenic?—Yes. Some of these brewers 
had their beers examined very carefully at one time dur- 
ing the Manchester scare ; that is, at the beginning of 
1901, and then it seemed to them that everything was 
over, and they did not examine again until lately. 

8672. When you say lately, do you mean since the 
Halifax outbreak ?—Perhaps I had better give instances. 
At Messrs. Webster's the malts were occasionally tested 
before the present malting season. Since the 14th 
August they have sent, I was informed, one specimen 
once a month to Mr. Ackroyd, the Halifax borough ana- 
lyst, to be tested for arsenic. That is not a specimen 
of each malting, but one specimen of malt once a month. 
The beers here used also to be occasionally tested by 
Mr. Ackroyd, but since the Halifax outbreak the beers 
have been tested also by Dr. Luff, Mr. Hehner, and Mr. 
Richardson, and malt has once been tested by Mr. 
Richardson. Take another brewery, Messrs. Ramsden. 
I find there that the malt was tested on the 2nd January, 
1901, amd it was never tested again until the Halifax 
outbreak, 

8673. Was it found free from arsenic in January, 1901? 
—Yes, it was passed free. 


8674. (Dr. Whitelegge.) By whom ?—By Mr. Lawrence 
Briant. 


8675. (Dr. Buchanan-) I think there was a trace? 


8075. (Sir William Church.) It is stated here in the 
report, on page 19, at the bottom of the first paragraph, 
“a small but negligible trace of arsenic.” That is one 
examined by Mr. Lawrence Briant?—Mr. Lawrence 
Briant tested everything for this brewery. 


8676. (Sir Wiliam Hart-Dyke.) That would be over 
gas coke?—Yes. I was referring to a certificate of the 
2nd January, 1901. These people had three maltings, 
Elland, Brighouse and Caulder. The Elland malt was 
passed free from arsenic; the Brighouse malt had 
“ slight, but distinct traces of arsenic,” reported as negli- 
gible. The beer was analysed on the same date, the 
2nd January, 1901, and was passed free from arsenic. 
Another analysis by Mr. Lawrence Briant on the same 
date was shown me, and one in which a trace of arsenic 
was found by Mr. Marshall, of Huddersfield. From 
that date they never had anything examined until after 
this recent scare, and then they had their beer examined 
again on the 3rd February, 1902, and subsequently. 

8677. (Chairman.) You have stated that the malt in 
January, 1901, contained a small but negligible trace of 
arsenic. What tis meant by a negligible trace /—That I 
cannot say; I cannot tell you what this analyst calls 
negligible. 


8678. (Sir William Hart-Dyke.) The word, I suppose, 
is employed to show that there was arsenic there, but 


' not in su#icient quantity to be injurious to health ?— 


Yes, that is the way I should read it. 


8679. It was there, but the quantity was so small as 
not to be injurious ?—Yes, the analyst did not consider 
it injurious: that would be the analyst's opinion. I do 
not think that you can read the word negligible in any 
other way. To come to the next brewery, the Yorkshire 
brewery, since March, 1901, they have employed a 
chemist of their own. They had an enormous number of 
beers and malts examined in March, 1901, and they are 
all passed free, or nearly free, by Mr. Fairley, the public 
analyst of Leeds. Since March, 1901, they have had 
their own chemist, as I said, and he is said to test 
everything, brewing ingredients and everything else. 
He informed me that he tests every brew, but I have 
not got any record from him of any examination of 
malt and ingredients, although he told me that all the 
beers sent out were tested by him. I have been given 
copies of a large number of analyses from that brewery. 
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8680. (Sir William Church.) You say that Mr. Dawson 
since March, 1901, has tested all the beers of the York- 
shire Brewery Company, and also malts and other 
materials ?—Yes. 

8681. But then you goon to say that Dr. Cameron, the 
Medical ‘Officer of Health for Leeds, has lately obtained 
samples of beer from public houses belonging to this 
brewery in Leeds, and in these Mr. Fairley has officially 
1eported 1-40th of a grain of arsenic per gallon. Would 
that be in the same beers that Mr. Dawson reported as 
free ?—Presumably, yes. If Mr. Dawson has analysed 
every brew, except 4 few on the 10th August, when he 
happened to be taking his holiday—he had ten days’ 
holiday—I do not see that there is any other assumption 
to be made. 


8682. It seems to me an important paragraph, because 
you then go on to say that since Mr. Allen’s statement 
at the inquest, Mr, Fairley had examined 27 brewings 
of this brewery, and found them all free from arsenic, 
except one, a strong beer, as much as to say that the 
analysts by their own action had been much stricter 
since the inquest than they had been before ?—They sent 
27 beers from this brewery to Mr. Fairley, and in one 
of them, a strong beer, he returned arsenic less than 
1-100th of a grain. I saw Dr. Cameron, of Leeds, and 
asked him what they were doing in Leeds about this 
question. I said: “ How is it that arsenic is only found 
in Halifax, and not in Leeds?” He sent out and _ob- 
tained a number of samples, five altogether, from this 
brewery, but in four of those samples the analyst re- 
turned 1-40th of a grain per gallon. The four samples 
were taken from different houses. 


8683. (Professor Thorpe.) All Leeds beer ?-—Yes; some 
from the same brewery—Yorkshire Brewery Company. 


8684. Does “lately” mean before or since Mr. Allen’s 
statement ?—Decidedly this is since Mr, Allen’s state- 
ment, because these beers were collected after my visit 
to Leeds. 


8685. I do not quite understand that. You go on 
to say that since Mr, Allen’s statement at the inquest 
Mr. Fairley had examined 27 brews, and found them, 
with one exception, free from arsenic. Was it subse- 
quent to the examination of, the 27 that some were 
found, or one was found with as much as 1-40th ?—Yes ; 
T can answer that question decidedly. The same day that 
I called on Dr. Cameron I called on the Yorkshire 
Brewery Company, and Dr. Cameron had not collected 
his beers at the date of my visit to him, while this state- 
ment of Mr. Fairley, having seen 27 brewings, was given 
to me that day at the Yorkshire Brewery, so that these 
beers taken for Dr. Cameron must have been coll«cted 
subsequently to those 27. 


8686. (Dr. Whitelegge.) The 27 were forwarded by the 
brewery ?—Yes. 


8687. After the inquest ?—Yes. 

8688. And after your visit?—No; before my first 
visit, because they told me of them at the date of my 
first visit. 


8689. At the beginning of the paragraph, you say, 
“Mr. Dawson, the company’s chemist, had procured 
samples of these brews, and had sent them to Mr. 
Fairley, their consulting chemist.” That was an excep- 
tional course ?>—Yes. 


8690. The usual routine was for him to examine them 
himself ?—Yes; his position there is to examine all the 
beers or whatever they want examined, for the brewery. 
He has his small laboratory, and does nothing else ; but 
if they want to check anything they send it to Mr. 
Fairley. 


8691. (Sir William Churdh.) Those 27 brewings, pre- 
sumably, were taken at different times, between March 
and the end. of the year?—-No; I take it otherwise. 
These 27 brewings were taken after the inquest, and 
before my visit. 


8692. The inquest was at the end of January ?—It 
was on the 17th or 18th January, I think. 


8693. So that there really was no check whatever 
upon the analyses of the beer which was turned out 
between the appointment of Mr. Dawson, in March, 
1901, and the end of the year. They did not send any 
beers to Mr. Fairley during that Aime ?—I could not 
positively say no; they might have done. 


8694. They might have done, but we have no evidence 
of any check upon Mr. Dawson's analyses ?—No ; I have 
no evidence that they did. Although I have heen 
supplied with quite a large number of analyses from that 
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brewery, there is nothing from Mr, Fairley that comes 7 Mr. 
in between those dates—between the 10th March, 1901. H. H. Sm 
and the date of the inquest. 


(Professor Thorpe.) I thought Sir William Church’s 
question was what was done prior to the appointment 
of Mr. Dawson as a regular chemist? 


8695. (Sir ‘William Churdh.) My point is rather this, 
that Mr. Dawson’s appointment may or may not have 
been a protection to the public, according to the accuracy 
of his analyses; and we have no evidence either in sup- 
port of the correctness of his analyses or invalidating 
his analyses between March 1901 and the inquest. That 
was my point Just so. The next brewery I take is the 
Crosskeys. They never had anything analysed at all. 
Then at Alderson’s Brewery they showed me several 
analyses of malts used last year. They had found 
arsenic in one of their malts, which was sold by a Mr. 
Ben. Stead, of Brighouse. After that arsenic was found, 
by Mr. Ackroyd, they did not use any more malt from 
that malting; they left that malting. But since, they 
have had no malt analysed for six months. They had 
some beers analysed by Mr. Ackroyd, but I obtained 
no record of them. But in January, 1902, since 
this Halifax outbreak, they have had beers passed as 
free from arsenic both by Mr. Miller and Mr. Ackroyd. 
I have seen another analysis from Dr. Luff, quite a re- 
cent one, which does not quite agree as to freedom from 
arsenic. Then, as regards the testing which has been 
done by maltsters who are not brewers, at Messrs. Little or: 
Broadbents’ I was told casually that their malt was testing b 
tested a year ago, and said to be free, but they could maltsters 
not show me anything. At Messrs. Firth and Black- Sale in so 
burn’s, as I have said, the malt was tested on the 16th “*® 
April, and 1-30th of a grain was found. Jt has never 
been tested since. Then I think I ought to put in, in 
common justice to the maltsters—having said all this 
about those who have done so little testing—what has 
been done by Mr. Worsick. He is a maltster who 
first used anthracite. He sent me a list of analyses by 
Mr. Miller, in which I see that from the 14th February, 
1901, he has had at least two samples of malt tested 
every month, and they are all passed arsenic-free. This 
man has been taking a great deal of trouble. 
8696. (Sir ‘William Hart-Dyke.) He uses anthracite 
exclusively now ?—Yes. 


8697. And also during the period mentioned ?—Yes. 


8698. (Chairman.) Do you know whether any of the 
maltsters have had their fuel analysed ?—One. Mr. Ben 
Stead, of Brighouse, told me that he had had his fuel 
analysed. Hesent asample to Mr. Rimington, who told 
him it was arsenic-free. 


8699. (Sir William Hart-Dyke.) Is that gas-coke ?— 
No; anthracite. I asked him to show me the analysis, 
but he could not do so. He said that he had sent it 
away to a friend. 


8700. (Dr. Whitelegge.) Is that the same man who is 
mentioned in your report?—Yes; the same man as 
is mentioned in Alderson’s Brewery. Aldersons were 
having malt from him last May; it was examined by 
Mr. Ackroyd, and reported to contain arsenic, and 
they discontinued their contract with Mr. Ben Stead in 
consequence, It was in consequence of that being found 
that Mr. Ben Stead changed his fuel from gas-coke to 
anthracite. 


8701. (Chairman.) With regard to the action of the Halifax 
Halifax authorities, do we understand that the Halifax Town 
Medical Officer of Health is about to publisa a report ?—- Council : 
He has sent me an advanced copy of his report. I asked, M.O.H.’ 
when I was at Halifax last time, if it was going to ‘e report. 
printed. The Chairman of, the Sanitary Committee, 
whom I saw there—Mr. Coe—informed me that he did 
not mean to bring the matter before that committee ; 
that he would not have the report printed for publica- 
tion to his committee or to the public, but that he would 
have some copies printed only for this Commission. He 
did a mean to bring the matter before his committee 
at all, 


8702. How many samples of beer were sent officially No sam] 
to the Halifax Borough Analyst during 1901 ?—I looked of beer s 
through the medical officer of health’s returns for 190i mitted t 
and I could not find in those returns that any beer at Public 
all had been sent officially to the borough analyst in Analyst 
1901; but the borough analyst does return one sample uring 1 
of beer as having been examined in the early part of 
1901, and he passed it arsenic free. + 


8703. (Dr. Whiteleqge.) That might have been sub- © 


mitted by the consumer ?—I think it is very likely that 
it was supplied by a private consumer. 
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8704. Under the Act ?—Yes. 


8705. (Chairman.) He has tested many samples in 
1901 for brewers, but seldom found arsenic ?—Yes. 


8706. In what way did you find that brewers or malt- 
sters were keeping records of any analyses that had 
been made for them ?—They were kept in different ways. 
At Whitaker’s I found them all regularly filed; every 
analysis was put on a large file.’ Whitakers had an 
enormous number of analyses, but they were more for 
the brewing quality than anything else. They had the 
beer analysed regularly for its qualities, not for arsenic. 
They had their malts analysed regularly for moisture 
and for brewing qualities, but not for arsenic; they 
only had them occasionally examined for arsenic. All 
these analyses were kept on a file. In most of the 
other places the analyses were kept in a drawer wrapped 
up, with an elastic band round them; they were not 
kept systematically in books. . You would think, in 
dealing with such an impovtant question, they would 
have kept a systematic record in ‘books.’ 


8707. It would be very important that they should 
keep the analyses and bind them together ?—I should 
have thought so. 

8708. (Sir William Hart-Dyke.) These analyses are 
no protection as regards arsenic?—Some. For instance, 
they might send occasional samples to be examined 
for arsenic, while the ordinary analysis required would 
simply be analysed for the strength and qualities of 
beer or its ingredients. 


8709. (Professor Thorpe.) With reference to the first 
remark, of course the Commission must bear in mind 
the system under which the analyst makes a report. 
The brewing chemist fills up a printed form, and the 
details are entered into that, and it would be some- 
what difficult for the brewers to paste these things in 


.a book. They might keep them on a file, but that is 


Wood- 
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the extent of the ordinary arrangement in which it 
would be possible to do it?—Perhaps you would like 
to see the way in which the analyses are sent. Here 
are some. (Handed in.) 

8710. (Sir William Hart-Dyke.) It seems that there 
has been a division of opinion amongst the medical 
men as to the cause of death in these cases. I think 
you rather impressed upon us the fact that Dr. Wood- 
yatt at first was of opinion that these deaths were not 
caused by arsenical poisoning ?—He said there was a 
difference of opinion, but that was mainly on the first 
and fatal case, McNulty. 


8711. I see you say in your statement on page 18 that 
the gentleman who represented the Halifax brewers at 
the inquest made much of the fact that Dr. Woodyatt 
stated that the cause of death was not arsenical poison- 
ing ?—He said that at the inquest. 


8712. Can you tell us how it was that he came round 
to the other opinion ?—The remark in the paragraph you 
are reading refers to McNulty, the first inquest. At the 
first inquest Dr. Hodgson said: that the case was arsen1- 
cal poisinong, and at the second inquest Dr. Woodyatt 
came up and said the cause of death in this case was 
not arsenical poisoning, it was due to hypostatic pneu- 
monia. But when Lee came into the hospital, he told 
me that the case of Lee was undoubtedly one of arseni- 
cal poisoning, and that if he died he should report it 
to the coroner. He then showed me some other cases, 
the case of Marsden, Lowrie, Wilkinson, and Shearing. 
He agreed that those four cases—and he has written a 
letter to-day to say so—are arsenical poisoning. Some 
of these cases were seen by Dr. Reynclds, who has told 
the Commission his reasons for thinking them to be 
arsenical poisoning. 

8713. The subsequent cases led him to change his 
opinion as regards the diagnosis of the previous case? 
—I do not know that it did that. 

8714. He gayea very decided opinion that a certain 
ease was not arsenical poisoning ?—I do not know that 
he changed his opinion of the cause of death in the 
first case. i 

8715. But he had no doubt as regards subsequent 
cases ?—I did not understand that he had any doubt. 

8716. With regard to your statement that there was 
suspicion that there were certain cases which had not 
been tested ; was there any evidence of that ?—I do not 
quite follow you. 

8717. In an earlier statement with regard to those 
‘eases you said there were suspicions that there had 
been other cases of arsenical poisoning in the Halifax 
Infirmary besides those in your report ?—Quite so. 
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8718. Is there any evidence to warrant this suspicion 
that there were other cases ?—I have none besides what 
is stated in a letter which I have received from Dr. 
Hodgson. 


8719. There was a case mentioned of a death from 
heart failure, but death from heart failure is not an 
uncommon thing, surely ?—In this case all that I know 
from Dr. Hodgson is that the man when he came in 
was in a very critical condition. ‘There was keratosis 
of the skin on the soles of the feet. Dr. Hodgson did 
not have time to examine the reflexes. There was a 
scar on the body which was very light in colour with 
the skin all round. 


8720. Was that the case of heart failure?—Yes. He 
had not time really to examine it, because the man 
died so rapidly. I do not suppose for a moment that 
unless he had had the other cases in the hospital he 
would have had the slightest suspicion of this one, but 
having the other cases he also suspected this one. He 
knew ‘that the man was a very heavy beer drinker. 


8721. I suppose you saw a great many brewers and 
maltsters during your visit ?—Yes. 

8722. How many maltsters did you see, roughly 
speaking ?—Including the brewers—four of the brewers 
are maltsters. 

8723. I am including them ?—I saw, i tiink, twelve 
maltsters. 


8724. My point is this, what is the general result of 
your conversation with them, and the general evidence 
which you collected with regard to the use of gas coke? 
Are you of a decided opinion that the fact of these 
malts becoming impregnated was due to gas coke? Is 
that the judgment you have formed ?—Yes, and these 
maltsters have evidently formed the same opinion 
themselves. 


8725. I was coming to that in the next question. in 
regard to these maltsters, did they seem! also to have 
come to a pretty unanimous conclusion as regards the 
use of gas coke?—I take it that most of them have 
come to abandon gas coke as a commercial advantage, or 
necessity. I found that some brewers ask for malt 
that is made over anthracite. 


8726. (Chairman.) Had these brewers been in the 
habit of asking for it before this scare ?—Not before the 
Manchester scare. In the same way I found that 
maltsters for sale find it difficult to sell a gas coke 
malt. Therefore they have taken to anthracite. Mr. 
Worsick took to it from actual analysis. He was sell- 
ing malt up in the Manchester district, and he heard 
of arsenic in malt. He went back and had his malt 
tested, found it was arsenical, and changed to anthra- 
cite as early as December, 1900. 

8727. (Sir William Hart-Dyke.) Therefore it can be 
no hardship whatever, as regards the business of a 
maltster, if to-morrow the use of gas coke were for- 
bidden ?—I understand that some of these maltsters 
would have to alter the structure of their kilns in 
order to burn anthracite, but they can burn oven coke 
in their kilns at present. 


8728. But as a matter of business it would be no 
hardship if the brewers are demanding such malt ?— 
No, as a maitter of business the brewers are asking for 
it. I learned that last July, when I was making some 
inquiries of maltsters. They told me then that the 
brewers were asking for it. 

8729. (Professor Thorpe.) Asking for malt made over 
anthracite ?—Yes. 

8750. Exclusively?—Some say anthracite or oven 
coke, and some say anthracite. 

8731. What did you learn—that there was any special 
preference in favour of anthracite, or that they would 
take readily malt which had been certified to be 
made over oven. coke?—-I heard then that they were 
asking for anthracite or oven coke. 

8732. As an alternative?—Yes, that they did not 
mind which in some cases ; but in the summer I heard 
that they were asking for anthracite, I heard that in 
several places. 

8733. (Dr. Whitelegge.) Were these 
brewers?—No, these were maltsters. 
and saw a few. 

8734. In Halifax ?—No, I saw them in different parts 
of the country. 

8735. (Professor Thorpe.) With regard to the alterna- 
tive preference, was that based in your knowledge on 
the results of analyses? How did they arrive at the 
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conclusion that it did not matter whether it was an- 
thracite or oven coke?—I think it was because they 
had heard of arsenic in the malt, and that the arsenic 
was attributed mainly to gas coke, and so they got 
frightened. But I have really no evidence as to their 
reasons. 


8736. The point of my question is this, the brewers did 
not find it absolutely necessary to demand only and 
solely anthracite-made malt ?—No, I do not think they 
did, but last summer I only saw a few maltsters, not 
the brewers they supplied. There is occasionally a lot 
of this sort of stuff comes out of the anthracite. Hexe 
is a piece of pyrites, picked up in one of the furnaces at 
a malting near Halifax. 

8737. (Chairman.) Probably there is arsenic in this? 
—That happened to be a piece that was thrown away 
because iit was a heavy piece. The maltster noticed the 
weight of it on his shovel, and threw it out. I then 
went up to the fire pans, and I pulled some of the fire 
pans about, and I found a piece of it burning in the 
pan; that is, the fire that is underneath the kiln floor. 


8738. (Dr. Whitelegge.) What date was that ?—The last 
time I was up there, February 13th. 


8739. (Chairman.) This lump is vastly greater in 
specific gravity than anthracite ?—Yes ; it was so heavy 
that they noticed it by its weight. 

8740. Did not they use sifted anthracite; did they 
get the anthracite coming in in lumps ?—Yes, all round 
the Halifax district they get it sent up in large lumps. 
In the summer, I forget whether it was Mr. Taylor or 
Mr. Harp told me that it was very much better to buy 
the anthracite hand picked in small pieces. They have 
it about as big as a tangerine orange. ‘But all over the 
Halifax district the anthracite comes in large lumps, 
and some of these lumps that I picked\up were so big 
and heavy that I do not think I could have taken them 
up in one hand. 

8741. Do not they break it into small pieces them- 
selves?—No. They do break it up, but not very small. 
Some of the maltsters use nothing but anthracite, but 
in other places they have used a great deal of oven coke 
with it. ‘hey were using several different fuels at 
Halifax when 1 was there. At Messrs. Whitaker’s, on 
the day of my visit, they were using gas coke and 
anthracite. I said, ‘How much do you actually burn?” 
and it came out that they burned 85 per cent. of gas 
soke and 15 per cent. of anthracite. They were actually 
using gas cok2 when I was there. 

8742. What date was that ?—That was the 15th Feb- 
ruary, 1902. hey said they were going to change to 
oven coke. 

8743: (Professor Thorpe.) Did you go to Messrs. Brear 
and Brown ?—Yes, I did. 

8744. Did they tell you that at any time they were 
using Bostock’s glucose ?—Yes, they gave me the reason 
for it. 

8745. Why ?—They ordinarily went to Garton Hill’s. 
Garton Hill’s ran short of their supply of glucose, and 
asked Brear and Brown as a favour to them to take 
Messrs. Bostock’s glucose, because they were short. 
They could not go on. 

8746. (Chairman.) When was that ?—This would be 
during the beer scare of 1900. They found the arsenic 
in the beer they sent out, and had it destroyed. 

8747. (Professor Thorpe.) Have you any evidence that 
they actually had their beer destroyed 7—I had it from 
three sources : first of all I was told they destroyed their 
beer by Dr. Neech, the Medical Officer of Health; 1 
was told by Mr. Brown that it was destroyed, and in the 
presence of the Excise officer at Halifax. 

8748. Did you ask Mr. Sergeant, the Excise officer at 
Halifax 2—I asked Mr. Sergeant, and my impression on 
that point is that he told me it was destroyed—a note 
to that effect is in my notebook, 

$749. He saw it /—Yes. 


8750. Did you ascertain ‘rom Messrs. Brear and Brown 
what they did to cleanse’their vats and apparatus from 
the arsenical contamination which they had received? 
—No, I did not. 

8751. In the course of your ingtiries have you had 
occasion to see oven coke made ?—No, I very much want 
to. I have never seen it made. 


8752. You do not know what process of sifting the coal 
goes through ?—No, I do not. 

(Chairman.) Why should oven coke be freer from ar- 
senic than gas coke? 


ARSENICAL POISONING : 


(Professor Thorpe.) Because it is specially picked in 
the fist instance from a coal supply, which is as free 
from sulphur as it is possible to get it. Oven coal is 
vory largely used in iron smelting. It is a necessity 
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It is usually hand picked before it is put into the oven, 
so that the possibility of a mass of pyrites getting in, 
such as you saw in the case of this anthracite, is very 
largely eliminated. 

(Chairman.) Do you consider that oven coke on the 
whole is safer than anthracite ? 


(Professor Thorpe.) I am not prepared to say that I 
am. prepared to say it is a reasonably safe fuel. If due 
care was exercised in the selection of anthracite to the 
exclusion of pyrites, anthracite might be probably an 
excellent fuel ; but there is always the danger, as you 
see, of masses of pyrites getting into the anthracite. 

(Chairman.) It must be hand-picked anthracite to be 
safe in the malting oven? 

(Professor Thorpe.) No dowbt. 

(Witness.) With regard to anthracite, I may mention 
that when Dr. Neech and I were going round one of 
these maltings, we went into a malting where they used 
nothing but anthracite, and Dr. Neech collected some 
of the dust from the wall of the kiln; that is, dust that 
was lying over the malt, that was being malted. That 
dust was given to Mr. Richardson, of Bradford, and he 
estimated the arsenic in that dust to be as much as one 
and two-fifths grains per pound. 


8753. (Chairman.) That does not appear in your 
printed report?—No, it was not related to the beers I 
inquired about. This dust actually being over the malt 
can fall on the malt, and no doubt does so when the men 
go in and stir the malt about, as they must disturb that 
dust which is all round the walls. 


8754. Was that a maltster’s kiln?—Yes, this was in 
the kiln of Mr. Ben Stead, who had used gas coke in the 
old days, but who is now using anthracite. He has used 
anthracite ever since last September (1901). He said that 
before he took to anthracite he had all the floor of his 
kiln taken out, washed, and relaid, so as to get as much 
arsenic out as he could, and his kiln was whitewashed 
down—they whitewash them every summer. After using 
anthracite all through the winter this result was ob- 
tained from the dust. 

8755. The dust resulting from the use of anthracite 
for malting P—Yes. 


8756. (Sir William Hart-Dyke.) This was from an- 
thracite ?—Yes; this came from anthracite. I did not 
find any bits of pyrites in that kiln. 


8757. (Chairman.) That suggests the need for very 
careful hand-picking in the use of anthracite ?—Yes. 


8758. Had hand-picking been practised in that par- 
ticular case ?—Not by the maltster. I cannot say how 
much it had been done at the colliery, but it had not 
been done by the maltster. Hand-picking at maltiugs 
merely means throwing out a lump of stuff which a man 
notices as unusually heavy or brassy, so far as my 
limited experience goes. 

8759. What size of lumps were there in this particular 
malting P—He was using about the size they were all 
using—as big as this box. 

8760. Could hand-picking clear out the dangerous 
pieces in that caseP—I do not know. I really would 
not like to answer that question. I cannot tell you how 
small the pyrites might be, but I suppose it would help. 

8761. (Professor Thorpe.) In the hand-picking, they 
not only look at the thing, but they take it in the hand. 
It is so heavy. relatively to coal that it at once attracts 
attention, and if there is any considerable quantity of 
pyrites in a lump it excites suspicion because of the 
weight ?—No doubt that is so. 


8762. (Dr. Whitelegge.) You told us that there was a 
general demand now for anthracite?—Yes; I heard a 
good deal of that in the summer. 


8763. It did not extend particularly, or perhaps at 
all, to the Halifax region which you have been visiting 


lately; 2—No; there I found a great deal of oven coke 
used. 
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8764. I think your evidence goes rather further than Maltster 
that—that the maltsters, including some brewers who con- 
who are their own maltsters, are using gas-coke even tinue to 
now ?—Yes; I found that in Whitaker’s brewery they gas coke 


are using 85 per cent. of gas-coke now, and 15 per cent. 
of anthracite. Then, again, I might say something 


Mr. 
. H. Smith. 


Mar. 1902. 





larantees 
ven with 
thracite 
ecify “ free- 
m from 
senic.” 


MINUTES OF EVIDENCE. 27 


with regard to a malting which I visited at Brighouse, 
which had no connection with the beers I inquired into. 
I would like to explain that the men whom I saw at 
these maltings were the labouring men. These men told 
me that they always used anthracite at this place. I 
said, “ What are you doing now?” I was on the malt- 
ing floor, and I could smell the stuff. They said, “We 
are out of anthracite, so we are using coke.’ They were 
doing the malting with gas-coke. 


8765. (Chairman.) Was it oven coke that the work- 
man meant when he said coke?—No; gas-coke. I went 
down and saw it. At Messrs. Websters’ they changed 
as far back as February, 1901, from gas-coke to anthra- 
cite. I saw a lot of analyses of their malts the other 
day when I was up there, and curiously enough, some 
of the latest-made malts showed more arsenic than usual. 
I asked them what they had been doing, because I had 
a paper from Dr. Neech, giving me the sales of gas- 
coke from the Halifax Corporation Gas Works, which 
showed that Messrs. Websters had had a sale of coke 
made to them last December, that is December, 1901. 
I said to them, “ You have been using gas-coke again.” 
The brewer laughed, and said, “Yes, we were out of 
anthracite last December, and we did use some gas 
coke.” So that, after having taken the trouble to clean 
his kiln and use anthracite, he had run the risk of foul- 
ing his kilns again with gas-coke. 

8766. Was any examination made of the dust in that 
kiln P—[ did not get any of the dust there. 


8767. (Dr. Whitelegge.) So that in this particular re- 
gion there has been carelessness even up to the present 
date on the part of some of the maltsters in regard 
to the use of fuel?—Yes, I suppose it would be care- 
lessness. 

8768. They continue to use gas-coke ?—Quite so. 

8769. When they use anthracite, is it usual to require 
any sort of assurance as to freedom from arsenic ?— 
They showed me a great number of guarantees that the 
anthracite was free from arsenic. 

8770. Does that take the form of affirming that the 
fuel is free from arsenic, or that it is hand-picked ?— 


‘They use the actual phrase, “This fuel is free from 


arsenic.” 

8771. In the particular case where you found the 
lumps of pyrites, was there any such assurance given by 
the vendors P—Yes, I saw it. 

8772. The lump of pyrites which you have was from 
coal guaranteed free from arsenic /—Yes. 

8775. Was that in writing?—It is printed on the 
head of the invoice. I have also seen a large number 
of letters from colliery owners and colliery agents, saying 
that the coal they sold had been analysed, and was found 
free from arsenic. 

8774. That is a general statement ?—Yes. 

8775. I understand you that on the invoice of the con- 
signment it says that the consignment is free from 
arsenic?—Yes, “this coal,” I do not like to use the 
word this consignment, “ this coal is free from arsenic.” 


(Professor Thorpe.) You understand it does not mean 


“this consignment” ? 
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8776. (Dr. Whitelegge.) I want to know what they 
actually said on the certificate going with the coal ?— 
It is generally in the form of a general guarantee. 

8777. It amounts to a guarantee, if an assurance of 
freedom from arsenic is attached to a particular con- 
signment. I did not raise the point whether that par- 
ticular consignment has been analysed. Does the 
assurance come on each invoice?—In some of these 
places they will send a genera] guarantee, and in some 
they guarantee each invoice. 

8778. (Professor Tharpe.) One is a special guarantee 
and the other is a general guarantee. 


8779. (Dr. Whitelegge.) Then it does not always appear 
on the invoice >—No. . 

8780. In such cases it is given at the time the con- 
tract is made ?—Yes. 

8781. You mentioned in your report that where 
glucose was used, “Except at Messrs. Alderson’s, 
f saw the invoices, which in each instance guaranteed 
the products to the brewer as free from arsenic.” Were 
those printed ?—Yes. It is printed or stamped across 
the bottom of the invoice. 

8782. Did you gather that that was in consequence 
of a request from the purchaser, or that it was done as 
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a matter of routine?—It appeared to be done as a 
matter of routine. 


8783. Harking back to the anthracite, did you gather 
that the certificate, whether general or particular, was 
given at the request of the purchaser, or as a routine 2— 
Routine, I think, entirely. 

8784. Take the condition of matters in the Halifax 
breweries let us say on December 31st last: There had 
been some cases of arsenical poisoning at Halifax at 
the time of the earlier epidemic, had there not ?—Yes ; 
I believe there were a few—I forget how many—about 
the end of 1900. 


8785. The attention of the Halifax brewers had 
been directed to arsenic then, and public attention had 
been drawn to it as well ?—Yes. 

8786. What new precautions were they using at that 
time? I gather from what you told us that they had at 
one time made some analyses, but that generally the 
Pigseniion of analysing for arsenic had been given up? 
—Yes. 


8787. It was kept on in a few instances only ?—Yes. 
8788. One firm, you tell us, 
chemist ?—Yes, 


8789. Other firms, I presume, had not ?—Yes, that was 
the only firm, 


had appointed a 


8790. And apparently some samples escaped that 
chemist’s vigilance, which were found elsewhere to con- 
tain a material proportion of arsenic ?—Yes. 


8791. So that the analyses of either finished beer or 
wort, or of glucose or invert, were not receiving that 
attention which we were led to expect by what was 
done by the brewers in Manchester?—I should say in 
most of the cases it was not. Some of the brewers, as 
I told you, have done nothing at all between the 
beginning of 1901 and January, 1902. 


8792. Although some of them were using anthracite, 
others, you told us, were still using gas coke, and a 
number were using oven coke. The assurance of free- 
dom from arsenic that they received in the case of the 
anthracite was not given at their own request, but as 
a matter of routine ?—Yes, I am afraid it is a matter of 
routine.’ 


8793. And the same applies to the glucose ?—Yes. 


8704. That is also routine ?—Yes. Imay mention that 
I happened ito come across a member of a firm whic: 
I have mentioned here, Messrs. Thompson, of London— 
in fact, it was Mr. Thompson himself. I asked him 
what the value of the guarantee across this invoice of 
glucose was worth. I said, “ You area merchant, how 
is this done?” It works ont in this way, that they 
guarantee all American glucose. When the American 
glucose comes over to England it is guaranteed free. 
The merchant does not have it analysed, but he guar- 
antees it on that guaramtee to the broker ; the broker 
does not have it analysed, but he guarantees it on the 
merchant's guarantee to the consumer. So that they 
guarantee a thing of which they have no personal know- 
ledge whatever. 


8795. The malt is usually brushed ?—Yes, 


8796. But frequently it is not brushed ?—I do not 
think the smaller brewers or maltsters brush it 24 all. 

8797. Is any guarantee asked for by the purchasers of 
malt, that it has been brushed ?—No, I never heard of 
it. 

8798. I am speaking now of your recent investiga- 
tions ?—I never heard of it. 

8799. There are no precautions taken in that direction 
either ?—No. 


8800. Did you find among the brewers and maltsters 
whom you saw any recognition of their own default in 
these matters ?—I think they were very much upset ; 
some of them, of course, were exceedingly upset because 
this disturbed their trade. They said they thought 
they had been doing everything, and that they were safe. 

8801. Did they admit default on their own part ?— 
No. 

8802. It did not occur to them that they had fallen 
short of what had been expected of them ?—No, 


8803. Do the brewers still deny that these cases were 
arsenical poisoning?—I do not think they do now. 
Some of them say it is all rubbish ; that is perhaps the 
general impression about it. 
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8804. You did not hear from them any expression 
of regret for anything they had left undone in the 
matter of reasonable precautions in the past?—No, | 
did not. : 


8805. With regard to the epidemic, let us take the 
contrast between the conditions last year before the 
recent Halifax epidemic and the conditions now. Gas 
coke is still continued in use by some of the maltsters ? 
—At the Brighouse malting I spoke of, yes. At my 
last visit to Whitaker’s brewery they were stiir using 
gas coke, although they intended to change. 


8806. (Chairman.) Do they have theiz malt analysed 
before they send it out for sale ?—No. 

8807. They do not have it tested for arsenic ?—No, 
Whitaker’s were using gas coke, and they only very occa- 
sionally had a sample tested. They did not sell their 
malt, they used it in their own brewery. At the Brig- 
house malting, where I saw them wsing gas coke, they 
were going to use it in their own brewery at Leeds. I 
think I may give a second-hand piece of evidence here. 
Dr, Kay told me that at Selby there was a man using 
gas coke and selling his malt regularly, and he said he 
was not going to change from gas coke for anybody ; he 
liked gas coke best, and he was going to continue to 
use it. 

‘8808. (Dr. Whitelegge.) There has been no analysis in 
that case ?—I understand not. 

8809. To go back to precautions taken since this Hali- 
fax outbreak, is all the malt brushed now?—No; the 
malt that comes out from the small maltsters receives 
no brushing. It is hand screened. 

8810. (Chairman.) It goes into the beer without being 
brushed ?—Yes. 

8811. (Dr. Whitelegge.) Have any additional brewers 
in that region begun to employ chemists of their own ? 
—No, I was asked a question by several of them 
whether it would not be a wise thing to do so, and I 
always answered them in the affirmative. I am under 
the impression that one firm, Messrs. Websters, are 
going to put up a laboratory and employ their own 
chemist. 


8812. There has been a considerable increase in the 
amount of analyses of beer ?—Yes, very great. 


8813. Can that be said of malt ?—I have not obtained 
nearly so many analyses of malt as of beer. 


8814. So that you would say now that the brewers 
are frequently examining their beer for arsenic ?—Yes. 


8815. But you cannot tell us that they are also care- 
fully examining the malt?—No, I cannot. I have a 
table here which shows the different things that have 
been examined so far as I could ascertain. I find at 
Websters’ brewery the beers have been analysed a 
great deal, but they have comparatively few analyses 
of malt. At Ramsden’s they did not seem to find much 
arsenic, but they found some. 


8816. They found arsenic in what?—In the malt. 
The Yorkshire Brewery Company sent me an enormous 
uumber of analyses, but 1 have obtained very few 
analyses of malt even from them. 


8817. So that the examination of malt is not general 
now even after a second epidemic ?—No. 


8818. And even in the district where that epidemic 
occurred ?—I do not think it is. They may have got 
a good many analyses that I do not know of. 


(Dr. Whitelegge.) But you are not able to tell us 
that they are doing that? 


(Professor Thorpe.) I think you are leading him 
wrong. It is within my knowledge that the examina- 
tions of malt have been very sargely done by the 
brewers; I am speaking of the Halifax district. 


(Dr. Whitelegge.) Since the epidemic? 


(Professor Thorpe.) Yes. I think what Mr. Ham- 
mond Smith meant to say was that it was not within 
his knowledge. As the question was put and the an- 
swer was given it would imply that it was not being 
done. 


8819. (Dr. Whitelegge.) Since the epidemic, but not 
until then, they began to examine their malt system- 
atically. There is one other point about the old malt 
ot 1900-1901 make, which was mage largely with gas 
coke, even by those firms which bought anthracite 
afterwards. No precaution appears to have been taken 
from what you have told us to clear out the old stock, 
whether it was verified as containing arsenic, or not? 
—I can answer that very definitely. It went into use; 
that I know. 


ARSENICAL POISONING : 


8820. (Professor Thorpe.) For the ma:tufacture of 
beer ?—Yes. 


8821. (Dr. Whitelegge.) And if there is any of the old 
stock remaining still that may be going into use ?—It 
is going into use. 

8822. You told us that one brewery, I forget which. 
used fifteen quarters of old malt in every present brew ? 
—Yes. 

8823. That is a malt which may be arsenical /—Yes. 
Tn that brewery they have an enormous bin which holds 
about 4,000 quarters of malt. Of course, they fill up 
the bin with small maltings of about 40 quarters at a 
time, perhaps less, and the maltings of the greater 
part of the 1900-1 season were done with gas coke. I 
found that the old malt they were using was almost 
certainly made over gas coke. I put that question 
very definitely to the brewer. 


8824. Was that malt tested for arsenic ?—I could get 
no evidence of that. 


8825. It is within your knowledge that they are using 
it for present brews; but you cannot tell us whether it 
has been tested for arsenic or not ?—No, I cannot tell 
whether it has been tested. 


8826. You have told us of a number of things that No sample 
the brewers and maltsters have left undone in the past, of beer tak 
and some things they are leaving undone now. I want under F. a 
to go on to the public authorities. You ascertained D. Acts in 
that up to the end of 1901 in the County Borough of Halifax 
Halifax there were no samples of beer taken 2—None during 190 
were taken. 

8827. With whom does the administration of the Sale 
of Food and Drugs Act rest in Halifax—with the Health 
Committee ?—I think it is. 

8828. Dr. Neech, the Medical Officer of Health, isthe ~ 


executive officer ?—Yes. 


Mr. 
HH. Simi 
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8829. Did he give any reasons for not taking samples 
of the beer ?—No, he gave me no reason at all. I do 
not think the Public Health officers in general have been ory at Hud- 
examining beers much. I looked through the returns at dersfield. 
Huddersfield, and for the last twelve months there has 
not been a beer examined. 


8830. So that the sanitary authorities were not doing 
much ?—They were not examining beers. 


8831. With regard to the public analyst, you men- 
tioned a number of analyses returned from Mr. Ackroyd. 
Can you say whether in any given sample of beer he 
failed to find arsenic which was found by other analysts ? 
—Yes; in the beer from the “Crosskeys”; I think 
that is the best sample to take. 


8832. In the same lot of beer ?—It was not what you 
would call an identical sample. One bottle was sent to 
him and one bottle sent to Mr. Richardson, but the 
bottles were not drawn at exactly the same time; they 
were drawn on consecutive dates, but, according to Dr. 
Neech’s report, they were the same beers, 


8833. Did you ascertain what methods Mr. Ackroyd Halifax 
is using P—T did. Public 


8834. Earlier on, at the time of the epidemic, or up rieey es 
to the time of the epidemic, he was using the Brewers’ \©S" 0S 


Expert Committee’s first test —Yes, ae tae by 


8835. Since then he has used another ?-—Yes; he has Brewers’ 
used one recommended by the Society of Chemica] Expert Co 
Industry and Public Analysts’ Committee. mittee. 


8836. Have you revords of positive 1esults obtained 
by him with the later methods —No; I understand that 
Mr. Ackroyd has found arsenic subsequently, but he has 
not sent in any reports of arsenic in official samples to 
my knowledge. I have no records. _ 


8837. The Excise officers have not been taking any No action 
particular steps; they had no instructions at the time to arsenic 
of the epidemic ?—Not at the time I went up; not until local excis 
after my first visit there. officers bef 
outbreak. 

8838. You refer in your report to some action on the 
part of the brewers, which I should like to know a little 
more about. One was their action in disputing the 
nature of the mischief. Is it within your knowledge 
personally, or is it only second-hand information, that 
you say there was some attempted intimidation of the 
medical men ?—Only second-hand information, and what 
is said in a letter which I will show the Commission. 

Nothing has come of it, and I am not prepared to say 
that it is more than gossip. 


8839. There is a reference here also to representations 
made to the Coroner P—Yes, 


Mr. 
Rees Smith. 
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8840. How did that come to your knowledge ?—There 
is no difficulty about that whatever; that is not a ques- 
tion of letters. I was sitting in the room and heard 
the Coroner make the statement. At the end of the 
inquest the jury were just getting up, and the Coroner 
called them back, and said, “Gentlemen, I wish you 
to sit down again; there is something I want to tell 
you.” They sat down. On his left were the brewers and 
the brewers’ representatives. He said to the jury, “I 
wish it to be known that before this inquest a gentleman 
called upon me and told me how to conduct my busi- 
ness, and it was one of the brewing interest.” 


8841. The name did not come out?—Not from the 
Coroner. 


8842. (Chairman.) That was said in the Court ?—Yes. 


8843. (Professor Thorpe.) It appears in the news- 
papers ?—Yes, 


8844 (Chairman.) I see from one of your manuscript 
tables that § of a grain per gallon seems to have been 
found in the dregs of a cask of beer at the “ Crosskeys 
Brewery ?—That beer was collected by Dr. Neech; Dr. 
Neech mentions the subject in his report here. I should 
like to read it. He says several of the brewers com- 
plained about the different results obtained by different 
individuals, and he then tries to explain it himself. He 
says, ‘‘ There may be some slight difference in the methods 
adopted for the detection and calculation of arsenic,” 
and so on, and lastly he says, “ There may easily be a 


difference in the number of yeast cells present.” He 
goes on to say that in his opinion the beer drawn from 
the bottom of the cask was not so free from arsenic as 
the beer from the top. He got some beer from the 
bottom of a cask that was brewed on December 16th, 
3901, from the same malt that produced the beer that 
Mr. Richardson said contained one-sixteenth of a grain 
of arsenic. At the bottom of the cask, well shaken up, 
Mr. Richardson obtained one-eighth of a grain of arsenic 
per gallon. 


8845. (Professor Thorpe.) The turbid beer at the bot- 
tom ?—Yes. 
8846. (Chairman.) That is beer that might have been 


drawn for consumption ?—No, it was beer that was left 
after they had finished drawing. 


8847. (Professor Thorpe). It was the lees or dregs of 
the beer that no customer would drink ?—No doubt. 


(Professor Thorpe.) Mr. Hammond Smith gave us a 
considerable number of samples which he collected. Weé 
have also had a considerable number taken by the Excise 
officers, and I have now prepared a short report on 
them, which I would read to you, if I may. 


(Chairman.) Certainly; it should be put on the 
sainutes and printed, 

(Professor Thorpe.) Yes, I desire it to be printed, if 
you please ; I will hand it in afterwards. 


The following is the report handed in by Professor 
Thorpe :— i 


Report on the results of the Examination made in the Government Laboratory of Beers; Brewing Materials, &c., 
received from Halifax and District during January and F ebruary 1902. 





Handed in by Prorressor THORPE. 





In consequence of the recent occurrence of alleged 
arsenical poisoning in Halifax, samples of beer and 
brewing materials to be tested for the presence of 
arsenic have been received at this laboratory from the 
Inland Revenue officers at Halifax, as well as from the 
offices in Bradford and Dewsbury Excise Districts. 

The samples were taken from :— 


I.—BreEwErs. 


Messrs. Alderson, Halifax. 

Messrs. Brear and Brown, Halifax. 

Messrs. Ramsden, Halifax. 

Messrs. Swift, Halifax. 

Messrs. Webster, Halifax. 

Messrs. Whitaker, Halifax. 

Messrs. Stocks, Shibden Head, near Halifax. 


II,—PvUBLICANS. 


Mr. J. Bailey, “Black Bull Inn,” supplied by Messrs. 
Ramsden. 

Mr. J. Carson, “ Crown Inn,” supplied by Messrs. 
Stocks. 

Mr. S. Fossard, “ Duke of York Inn,” supplied by 
Messrs. Whitaker. 

Mr. J. Hanson, “ Britannia Inn,” supplied by Messrs. 
Webster. 

Mr. E. B. Wilkinson, “ Brown Cow Inn,” supplied by 
Messrs. Webster. 


Note.—The “ Black Bull Inn” is at Brighouse, near 
Halifax, in Dewsbury Excise District and Messrs. 
Stocks’ Brewery is in Bradford Excise District. 


The supervisor of Inland Revenue at Halifax states 
that he has sent samples from the whole of the Halifax 
brewers. 


One sample of wort and three samples of glucose 
received from Halifax District in May, 1901, found 
among the samples which have been preserved since 
attention was first called to the occurrence of arsenic 
in beer, have also been analysed for arsenic. These 
samples represent older material than can now be 
obtained by sampling at the breweries. 

It must be pointed out that, except as regards Messrs 
Alderson, Brear and Brown, and Stocks, the brewing 
materials sent by the Revenue officers were not part of 
those actually used in the brewings sampled, 


The total number of samples, including the older 
samples referred to above, received from the Revenue 
officers is 51. They comprise :— 


Beer 5 ; ’ eps; 
Wort ‘ Seabee by eg 
Malt ; - LO 
Hops . : : , : RUPL 
Glucose : ; : » v0 
Invert sugar . : , 4 
Tlaked maize Dy 
Caramel i ‘ : a 
Caramelised malt extract jh 

51 


Beer and Wort. 


Of the fifteen samples of beer and wort, one con- 
tained an amount of arsenic estimated at 1-25th 
of a grain of arsenious oxide per gallon; two were 
free from arsenic, and the remainder contained 
amounts varying from 1-30th to 1-100th grain of 
arsenious oxide per gallon. 


Malt. 


Ten samples were examined, of which none was 
free from arsenic. The largest amount of arsenious 
oxide found in the samples of malt received from 
Revenue officers was 1-60th grain per lb. 


Hops. 


Seven samples were examined. One was free from 
arsenic. The maximum amount of arsenious oxide 
found in any sample was about 1-100th grain per lb. 


Flaked Maize. 


Two samples were examined, and both found ¢3 
be free from arsenic. 


Glucose. 


Ten samples were examined, of which seven were 
found to be free from arsenic. ‘The largest amount 
found was about 1-250th grain of arsenious oxide 


per lb, 
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sugar. 

Four samples were examined, of which one was 
found to be free from arsenic, the rest contained 
amounts from about 1-200th to 1-1000th grain of 
arsenious oxide per lb. 


Caramel. 


Two samples were examined, of which one was 
free from arsenic; the other contained about 
1-1000th grain of arsenious oxide per lb. 


ARSENICAL POISONING . 


Caramelised Malt Extract. 


One sample was examined, and found to he free 
from arsenic. 


The annexed Table of the Revenue samples received 
for examination for arsenic shows, where the informa- 
tion is available, date of brewing, quantities of materials 
used, gallons of wort produced, and its gravity. The 
Supervisor is unable to furnish this information in the 
case of the retail samples, with the exception of that 
from the “ Crown Inn.” 


SAMPLES of BEER and Wort sent by REVENUE OFFICERS for EXAMINATION for ARSENIC. 



































Materials used in the Brewing. ¥ Original 
Date | Prise eer 9 RG 3 oe 9 e Bulk Gravity 
Source of Sample. of | | gallons of 
Brewing. | Malt ore Glucose. Suced Caramel. | Hops. | Produced. eet z 
Breweries. Bushels. lbs. Tbs. lbs. lbs. lbs. 
Alderson and Company - | 27 Dee. 1901 44 336 336 - - 50 1,703 1,040° 
Brear and Brown - =| 16-Dec. 455 168 1,008 672 672 - 195 4,904 1,053° 
Ramsden and Sons | 17 Jan. 1902 228 1,008 1,120 224 - 180 7,223 1,044° 
Swift - - - 2 Dee. 1901 yy 84 - - - 16 408 1,048° 
Webster and Sons - 24 Dies.+ rs; 160 1,008 | 672 672 e 190 5,898 { 1 
Whitaker and Sons 9 Jan. 1902 160 1,344 224 448 90 - 5,961 1,039° 
Stocks 1 Ie awoke 19 Feb. ,, $8 etl wes 204 = Bs 147 1,518 | 1,068° 
Publie Houses. 
Brewed by Messrs. Stocks. 
“ Crown” - - - 1130'Oct. 1901 88 — 224 - - 147 1,466 1,072° 
‘Duke of York” - | Brewed by Messrs. Whitaker — - - 1,037° 
“ Britannia” - - - 5 Ps ,, Webster - - 1,037° 
Particulars cannot be traced - 

‘Brown Cow” - - Bp 5, Webster - 1,035° 
“Black Bull” : - - es % , Ramsden 1,043° 














Note.—None of the above beers was primed. 


REVENUE SAMPLES. 


The details of the examination of the foregoing samples 
are as follows :— 


Samples from Messrs. Alderson. 


One beer, brewed 27th December, 1901: Original 
gravity, 1,040°; arsenious oxide, 1-100th grain per 
gallon. 

The malt contained 1-160th grain of arsenious oxide 
per lb. The other materials examined were free from 
arsenic. The amount of arsenic found in the malt 
accounts for the presence in the beer of 1-140th grain of 
arsenious oxide per gallon. 

One bottled beer, date of brewing unknown : Original 
gravity, 1,051°; free from arsenic. 


Samples from Brear and Brown. 

One beer, brewed 16th December, 1901: Original 
gravity, 1,053°; arsenious oxide, 1-70th grain per 
gallon. 

The malt used in this brewery contained 1-500th grain 
of arsenious oxide per lb., and the hops 1-100th grain 
per lb. The invert sugar was free from arsenic. 

No sample of the glucose actually used in this beer 
could be obtained, but a sample from a consignment 
subsequently sent by the same maker, and believed to be 
of identical character with that employed on 16th De- 
cember, was found to contain 1-700th grain of arsenious 
oxide per lb. 

The quantities of arsenic found in ‘the materials 
account for about 1-250th grain of prsenious oxide per 
gallon, on the assumption that all’the arsenic present 
in the materials found its way into the finished beer. 


Samples from Messrs. Ramsden. 


One beer, brewed 17th January, 1902: Original 
gravity, 1,044°; arsenious oxide, 1-60th grain per gailon. 


The materials sent by the Revenue officers were not 
the same as those actually used in making this beer. 

Malt (English) contained 1-160th grain of arsenious 
oxide per lb. 

Malt (foreign) contained 1-250th grain of arsenious 
oxide per lb. 

Glucose contained 1-500th grain per lb. 

Invert sugar contained 1-250th per lb. 

The amount of arsenic found in the materials ex- 
amined, which were stated to be from similar supplies 
to those used in the above beer, accounts for 1-125th 
grain of arsenious oxide per gallon of beer. 

One beer from the “Black Bull Inn” at Brighouse, 
a public-house supplied by Messrs. Ramsden: Original 
ee 1,043°; arsenious oxide, 1-40th grain per gal- 
on. 

The Excise officer reports that Messrs. Ramsden had 
in stock, at the time of sampling, no beer identical with 
that supplied to this particular public-house. 

The sample from the brewery was such as would be 
supplied to the “ Black Bull Inn” in the ordinary course 
of business, and was the oldest common beer in stock. 


Samples from G. Swift, of the “ Cross Keys.” 


One beer, brewed 2nd December, 1901: Original 
gravity, 1,044°; arsenious oxide, 1-25th grain per gallon. 

The materials sent by the Excise officer, in connection 
with the beer brewed at the “Cross Keys,” were not 
those actually used in the sample of beer above referred 
to. 
The malt contained 1-500th grain of arsenious oxide 
per lb. The hops (both English and foreign were em- 
ployed) contained about 1-200th grain of arsenious oxide 
per Ib. 

The above materials would yield about 1-250th grain 
of arsenious oxide per gallon on the assumption that all 
the arsenic present found its way into the beer, 
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Mar. 1902, One wort received at the laboratory in May, 1901, 
was examined and found to contain 1-30th grain per 
gallon. 





Samples from Webster and Sons. 


One beer, brewed 24th December, 1901: Original 
gravity, 1,045° ; arsenious oxide, 1-50th grain per gallon. 

The materials sent for examination were not those 
actually used in brewing this beer. 

The English malt contained 1-60th grain of arsenious 

oxide per lb.; the foreign malt 1-200th grain; the hops 
1-100th grain; and the saccharum 1-200th grain. The 
glucose and flaked maize were free from arsenic. 

These quantities of arsenic would have accounted for 
1-60th grain per gallon, had these materials been used in 
the beer sampled. 

One sample of beer from the “ Britannia Inn,” a public- 
house supplied by Messrs. Webster: Original gravity. 
1,037° ; arsenious oxide, 1-50th grain per gallon. 

One sample of beer from the “ Brown Cow Inn,” also 
supplied by this firm: Original gravity, 1,035°; arseni- 
ous oxide 1-30th grain per gallon. 

The dates of brewing of these two samples from re- 
tailers cannot be given by the supervisor. 

One sample of beer, brewed 10th February, 1902: 
Original gravity, 1,039°; arsenious oxide, 1-100th grain 
per gallon. 

, A duplicate determination gave 1-80th grain per gal- 
on. 


Samples from Whitaker and Sons. 


One beer, brewed 9th January, 1902: Original gravity, 
1,039°; arsenious oxide, 1-60th grain per gallon. 

The materials sent were not those actually used in 
the beer sampled. The malt contained 9-1000th grain of 
arsenious oxide per lb. ; hops, 1-200th grain per lb. ; glu- 
cose and invert sugar each 1-250th grain per lb.; the 
flake maize and caramel were free from arsenic, and the 
caramelised malt extract was also found to be free from 
arsenic. The quantities found in these materials would 
have accounted for 1-100th grain of arsenious oxide per 
gallon had they been used in this beer. 

One beer, from the “Duke of York Inn,” which is 
supplied by this firm: Original gravity, 1,037° ; arseni- 
ous oxide, 1-40 to 1-50th grain per gallon. 

The supervisor was unable to supply particulars of the 
date of brewing of this beer. 


Samples from Stocks and Co. 


Oxe wort, brewed on 19th February, 1902: Original 
gravity, 1,068°; arsenious oxide, 1-100th grain per 
gallon. 

The materials sent were those actually used in brewing 
this beer. The malt was of two kinds, viz., English 
and foreign, each of which contained 1-300th grain 
of arsenious oxide per lb. The hops showed 1-500th 
grain per lb., and the glucose was free from arsenic. 
These quantities account for about 1-100th grain of 
arsenious oxide per gallon. 

One sample of beer from the “Crown Inn,” which is 
supplied by this firm: Original gravity, 1,072°, free 
from arsenic. 

This sample was brewed on 30th October, 1901. 


Samples of Glucose received from Halifax Excise 
District in 1901. 


Three samples which arrived here in May, 1901, and 
which had been preserved, were examined and found to 
be free from arsenic. All were from the brewery of 
‘Messrs. Whitaker. 
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In addition to the foregoing samples from the Revenue 
officers, we received certain samples from Dr. Hammond 
Smith, of which the details, as supplied by Dr. Smith, 
are as follows :— 

Samples from Swift, of the “Cross Keys Inn” and 
Brewery. 

One sample of common beer: Original gravity, 1,045° ; 
arsenious oxide, 1-30th grain per gallon. 

One sample of best beer: Original gravity, 1,057° ; 
arsenious oxide, 1-50th grain per gallon. 

One sample of ground malt (marked No. 1), prepared Halifax 
by Firth and Blackman. This contains 1-200th grain of outbreak, 
arsenious oxide per lb. 1902. 

One sample of ground malt (marked No. 2), prepared yp... .. 
by Broadbent. This contains 1-140th grain of arsenious oe 
oxide per lb. at Govern- 

If the malt marked No. 2 had been used in brewing ment Labora- 
these beers, the amount of arsenic found in it would tory. 
have accounted for 1-83rd grain and 1-66th grain of 
arsenious oxide in the common and best beer respec- 
tively. - 

One sample of beer from the “ Brewer's Cellar,” a 
public-house supplied with beer from Bentley’s York- 
shire Brewery. This sample was marked “ No. 1, c. 23.” 

Its original gravity was 1,042°; arsenious oxide, 1-25th- 
1-30th grain per gallon. 

This sample was a portion of that taken by direction 
of the Coroner, and analysed by Mr. Allen, who found in 
it 1-16th grain per gallon. 

One sample of beer from the “ Britannia Inn,” a 
public-house supplied by Messrs. Webster: Original 
gravity, 1,039° ; arsenious oxide, 1-25th to 1-30th grain 
per gallon. 

This sample was taken by direction of the Coroner : 

Mr. Allen found in it 1-18th grain per gallon. 

This sample is marked “ No, 2.” 

One sample of beer, brewed 13th December, 1901, and 
sent by Messrs. Webster to Dr. Smith. Its original 

gravity was 1,037°85°; arsenious oxide per gallon, 
1-25 to 1-30th grain. 
It was marked “ No. 5,” and was stated by the brewer 
to Dr. Smith to be part of the same brewing as the 
sample from the “Britannia” immediately preceding, 
(marked No. 2). 
One sample of beer from the “ Black Horse Inn,” a 
public-house supplied by Messrs. Ramsden. 
The sample was marked “No. 3,” and was taken by 
direction of the Coroner. Its original gravity was 
1,044°; arsenious oxide, 1-30th grain per gallon. 

Mr. Allen, who analysed a portion of this sample, 
reported 1-24th grain per gallon. 

Two samples of whole malt from Messrs. Webster’s 

brewery. 

(a) Foreign black and white malt, sample marked 

INO Aa? 

It contained 1-60th grain of arsenious oxide per lb. 

(b) Old Yorkshire malt from Bin 5; contained 1-250th 
grain per lb. 

Samples of urine from patients in the Halifax In- Arsenic in 


firmary, sent by Dr. Smith :— urine of 
Three samples of urine from Halifax patients have Se 


been examined. ‘Two of them yielded indications of 
traces of arsenic of about 1-80th and) 1-90th grain per 
gallon respectively. The third was free from arsenic. 
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PRESENT : 


The Right Hon. Lord Kunvin (Chairman). 
The Right Hon. Sir Witt1am Hart-Dyke. 


Mr. 6.8 Sir WILLIAM CHURCH. 
. « We 


Thompson. 
11 April 1902. 





8848. (Chairman.) You are here at the instance of 
your chairman, Mr. Whitaker, who has not been able 
to attend personally, to give information in reply to 
the Commission’s request /—That is so. 


Halifax 
outbreak. 


Evidence in 


Samia, 8849. A copy of the draft of Mr. Hammond Smith’s 
brewery. report was sent for Mr. Whitaker’s information, and 
Observations you draw attention to some points in which you tell 
on Mr. H. us that the information was incorrect. With regard 
Smith’s to Case 6, the man Whalan, in Dr. Hammond Smith’s 
report. report, we understand you admit that he obtained 


beer from the York Inn, owned by Whitaker's Brewery, 
but dispute that he was a regular customer at the York 
Inn ?—Yes. 


8850. On what grounds is that disputed ~The land- 
lord says that he did not know the man intimately. 
He had only called at the house a few times. He 
knew the man by sight very well, but not intimately. 


8851. You point out a clerical error on page 5 re- 
garding the beer obtained by Case 7, where 
“Whitaker” and “ Webster” should be transposed ?— 
Yes, that is so. 


8852. Will that make it correct ?—Yes. 


8853. It is not disputed that part of the beer ob- 
tained by Case 7 was obtained at the Druids, and came 
from Whitaker’s Brewery?—We only know that the 
man said so. We have no knowledge of the man atall. 


8854. As regards Case No. 8, Marsden, you say that 
the “New Rock” reported as one of the public houses 
which he frequented is not supplied by Whitaker’s 
brewery ?—No, it is not. 


8855. On page 6, where Mr. Hammond Smith quotes 
a return of analyses made by Dr. Neech, you say that 
the “ Fox” is not one of Whitaker’s houses?—No; we 
have no knowledge of it at all. I do not know where 
the house is, or who it belongs to; it is not one of 
ours. 


8856. It seems that information has been given by 
Dr. Neech that the “Fox” in quotation marks is a 
misprint; that it was really Mr. Fox a man, a grocer, 
who sells Mr. Whitaker’s beer ?—That may be so. 


8857. On the same page you say that Mr. Buckley 
is not chairman of the Brewers’ Association /—I merely 
call attention to that. I thought perhaps it was a 
clerical error; that is all. 


Formation of 8858. It seems that the Brewers’ 


Association was 


> . . . . 
a brewers only just recently formed ; it was formed, in fact, in 
association consequence of the arsenic scare in Halifax. Mr. 
in Halifax. 


Buckley took the leading part in its formation ?—That 
is so. , 

8859. You say that the invert sugar used in the brew 
inquired into by Mr. Hammond Smith came from the 
Liverpool Saccharine Company, not Valentine and 
Tod as he understood ?—Yes; I may possibly have 
given Mr. Hammond Smith a wrowg name; it may 
have been my mistake. : 


8860. But it really was from the Liverpool Saccha- 
tine Company ?—Yea. 

8861. However this may be, you are customers of 
Valentine and Tod, and use their invert sugar #—Not 
their invert sugar. 


| 
| 


Mr. G. S. Txompgon, called; and Examined. 
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| Thompson 


8862. You do not use their invert sugar ?—No. 


8865. But you are customers for other articles sup- 
plied by Valentine and Tod ?~Yes, : 


8864. In this précis you say that in your kiln the, conctractic 
malt does not come in direct contact with the furnace of Messrs, 
fumes, which have first to go through a dust chamber. Whitaker s 
Is this some special contrivance at your kiln, and kiln claime 
specially adopted as a safeguard against arsenic ?— to safeguar 
Yes. If you would like to see a sketch of it, I have against 
one with me. I thought perhaps it might assist you 4rsenie. 
in your investigation. 

8865. We would like to see it?—This is it. 
produced.) 
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(Sketch ° 


8866. Has the security which it gives against arsenic 
been tested in any way?—-Yes. We have had an™ 
analyst from June, 1901 (explains sketch). The fumes 
of the furnace come up here; the heat is draw 
through these holes into the chamber. ; : 


8867. These holes represent transverse bars?—No; 


it is arched over. 


8868. How do the fumes go?—Thie fumes go up and 
then come in here. 


8869. The fumes come in. through the malt here 2— 
Yes. In the first place when the barley is taken off 
the floor it is put on the top floor, and it is dried. 


8870. It is heated by air drawn up from the fur- 
nace ?—Yes, heated by hot air from below. 


8871. What does the fan do?—The fans draw the hot 
air, and takes all the moisture from the barley. 


8872. This fan is really for sucking air out ?—Yes. 
When the barley leaves this floor it goes on to the 
second floor lower down. When it comes to the second 
floor it is practically dry. All the moisture has been 
taken from it. It is on there 24 hours, and then put 
on to the first floor, and there it is 24 hours, and it is 
dried off. . 


8875. On this floor it is heated to a high tempera- 
ture ?—Yes. 

8874. What are these squares ?—They are ventilators 
for each floor to regulate the temperature, which open 
out into these flues which go to the top of the building. 


8875. Then what is the security which this kiln gives 
against arsenic?—It does not come in direct contact 
with the furnace fumes until it is dried, and is prac- 
tically malt. 


8876. But do not the furnace fumes go all through 
up to the top floor where it is green?—No, because 
each floor has malt on it at the time that the-green 
malt is on the top floor. 


8877. But the fumes go through that malt? — Yes, 
but it is practically hot air when it reaches the top 
floor. The air is drawn out by means of this fan. 


8878. All the arsenic has been taken out of it on the 
way?—Yes. We maintain that it is impossible for it 
to get contaminated on the top floor. If there is any 
contamination at all, of course it would get on in the 
bottom floor. 


MINUTES OF EVIDENCE. 


tr. G8. 8879. The fumes go, containing all the ingredients 
hompson. unchanged, including what arsenic there may be, 
through all the floors?—Yes; the hot air will go 
April 1902. through all the floors undoubtedly. 


8880. Am I correct in calling it green malt ?—Yes ; 
it-is barley when fully grown; when it is first put on 
to the kiln to dry we call it green malt. 


8881. In that moist condition at the top floor the 
fumes from the furnace do go through it?—Yes; un- 
doubtedly the hot air reaches it after passing through 
the hot-air chamber and the two floors of malt. 


8882. Has there been any investigation to test 
whether or not the malt is free from danger of arsenic 
by this arrangement ?/—Yes ; we have tested it periodi- 
cally, and we have only had a very slight trace of it 
after coming off the bottom floor, and that was before 
it was screened and brushed. When it is taken off 
the bottom floor it is screened and brushed before it 
goes into’ the bin. It is then screened and brushed 
again before going into the mash tun. 


recent 8883. You have no means of testing differentially 
nge in ihis process from your previous process in respect to 
ir . freedom from arsenic ?—We have had this all along. 
struction. J¢ is not a new idea at all. 


_ $884. It is not a new method then?—No; the kilm 
was erected about 1896. 


8885. (Sir Wiliam Hart- Dyke.) I should like a 
little explanation of this. If there be contamination 
it takes place on the first floor you say /—No, on the top 
floor. We maintain that if there is any contamination 
takes place it would take place while the malt is green, 
in its moist state. 








8886. That is on the top floor ?—Yes; but before our 
malt leaves the top floor it is dry; before it reaches the 
furnace fumes it is practically malt. The ordinary 
kiln has only one floor. 

8887. That is why I am questioning you, because I 
am. aware what the ordinary kiln is. It is only in this 
certain stage that the contamination, you believe, can 
take place before it becomes malt on the top floor ?— 
Yes. * 

8888. And this brushing takes place, when ?—After it 
leaves the bottom floor.. 

8889. That is the concluding process?—That is the 
concluding process. Therefore, if there is any con- 
tamination it would come off in the brushing, because 
it would be practically dust. 

’ 8890. Has this brushing process always taken place 
in your business ?—Yes. 

8891. (Chairman.), Which is the dust chamber. re- 
ferred to ?—It is called there “ hot air chamber.” 

8892. The lowest part?—Yes. It is a dust chamber,. 
too. © 
- 8893. Does dust settle in that chamber ?—Yes. 

8894. And it is occasionally swept out P—Yes ; we have 

it cleaned out. = 

8895. Cleaned: out how often?—We have had it 
cleaned out twice this season—once before we com- 
menced, and again about the latter end of January. 

8896. Have you ever analysed the dust swept out 

from it }—Yes. 

8897. Do you find arsenic in the dust swept out from 
the dust chamber ?—Yes. 

8898. Large quantities >—No, not large quantities. 

8899. Does your special malting kiln owe whatever 
safety it has to the dust deposited in the dust chamber ? 
—Yes, and by means of the fumes of the fires not 
coming into direct contact with the floor. They must 
go through the dust chamber before they reach the 
floor, 

8900. Are there other points on which you question 
the statements in Mr. Hammond Smith’s report ?—I do 
not know of any... I think you have gone through 
them all. : 


ishing of 
It. 


cent 8901..Do. you wish to give evidence as to the pre- 
cautions cautions you have taken against arsenic since the Man- 
inst chester scare and before this Halifax outbreak ?—Well, 
enic. -. -.» of course, we maintain we have always taken precau- 


» tions, and since the Manchester scare we have em-. 


_.** ployed an analyst to analyse all the materials and the 
ting fuels beer. before leaving the brewery. Since the Halifax 
ad, scare we certainly have taken’ stronger precautions by 

using better fuel. ; 
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8902. Better fuel for malting ?—Yes. Mr. G. S. 


9903./(Sir,. William Hart-Dyke.) By better fuel what “*0™o™ 
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do you refer to specially ?—Better coke. 


8904. Do you refer to a better class of fuel or a more 
carefully analysed and selected fuel?#—A better class Oven eoke 


—$—_—_ 


which has been submitted to analysis. now sub- 
ora tituted f 
8905. But it is the same type of fuel ?—Yes. cha coke 


8906. That being what ?—Oven coke, 
8907. Not gas coke ?—No, oven coke and anthracite. 


8908. Were you using anthracite and gas coke before 
the Halifax calamity took place +—Yes. 


8909. (Chairman.) Before the Manchester scare you pytent of 


did not habitually have analysis of beer made ?—No. analyses © 


8910. After the Manchester scare and before the beer and. ~: 


Halifax outbreak you had analyses made ?—Yes, malt. 


8911. How often ?—Practically every week. 
8912. By whom?—By Mr. Thatcher, of Burton-on- 
Trent, an analytical chemist. 


8913. Had you an analyst in your own employment ?— 
No, we have not. 


8914. What reports did you receive from the anatyst 
from whom you requested investigation?—Very good 
ones always. 


. 8915. Was any arsenic detected in any case ?—There 
have been one or two cases where there have been faint 
traces. 


8916. Was that in the beer or the malt or sugars ?— 
A faint trace in the malt and a faint trace in the beer ; 
none in the sugar or other materials. It is only about. 
two occasions, and so slight that it has been impossible 
to approximate the quantity. 

8917. Since the Halifax outbreak you have had your 
beer analysed by more than one analyst +—Yes. 


8918. Has arsenic in such a quantity as 1-50th or 
1-30th of a grain per gallon been found in any samples 
or sample /—The analysts vary so considerably. There 
are scarcely two analysts who agree upon that point, 
and if I have your permission I should not like to really 
answer that question publicly, 


8919. (Sir Wiliam Hart-Dyke.) Not as to what you 
discovered by analysis ?—No. 

8920. When you say the analysts varied, you refer to 
the test being applied to precisely the same sample by 
different analysts giving different results ?—Yes. 


8921. You mean that clearly and distinctly ?—Yes, 
On one occasion we had it analysed by three analysts. 
and they all differed. 


- 8922. With a practically identical sample ?—Yes. 


8925. Was that a sample of malt, or brewing material, 
or finished article ?—A sample of finished beer. 


8924. And you wish the Commission to understand 
that in the case of one sample of finished beer three 
different analysts brought three distinct results %— 
That is so, 


8925. You would rather not give the results, you say.. 
You do not wish for trade reasons to yive the actual 
figures ?—No. 

8926. You could not place a concrete case before the 
Commission ?—No. I should not care to this morning. 
We came here with the’idea that this was really a 
private sitting, and for trade interests, which is a very 
serious matter to us, we should not like to divulge any- 
thing of that sort. We are quite prepared to give the 
Commission all the assistance we ean. 


8927. But you acknowledgethis is an important 
point. Although this is a public inquiry, this is an ali 
important point ; that is to say, that there should be. 
one standard of analysis applied to all these cases ?—It. 
is a very important point. Certainly we brewers—I 
believe I am voicing their sentiment—are very dis- 
satisfied with the present system. 


8928. Would you go so far as to say from your experi- 
ence with regard to analyses in general that you put ne 
faith whatever in analyses which produce results so 
contrary’—It does certainly shake our faith, but I 
should not like to go as far as that. ; 

8929. It shakes your faith considerably, at all events, 
when you have results'so divergent ?—That is so. Thev 
all say approximate to such an amount. There is 
nothing definite. 


E 


Mr. GS. 
Thompson. 


V1. April 1902, 





85 per cent. 
of gas coke 
used before 
outbreak. 


Anthracite 
used guaran- 
teed free 
from arsenic. 


Brushing ofj 
malt 


found to 
remove 
arsenic. 


Arsenic in 
kiln dust. 


34 


8930. (Chairman.) You could perhaps give privately 
for the use of the Commission a statement of the reports 
that you have had with respect to quantities ?—We shall 
be very glad to give the Commission all the assistance 
and information we possibly can. 


8931. (Sir William Church.) You would not object to 
putting in the analysts’ reports without their appearing 
in the Press? You have said that you have had the 
same identical beer analysed by three analysts, and 
that the amount which they say is present is very 
different ?—That is so. 


8932. It is very important that we should have that, I 
think, although we would withhold it from appearing i2 
the Press.. Would you mind giving it for the. use of 
the Commission ?—Certainly I will give it. 


8933. (Chairman.) Your malting fuel, up to lately, 
was 85 per cent. of Halifax gas coke?—To about the 
latter part of January. 


8934. January, 1902?— Yes, the latter part of 
January. 


8935. Had this gas coke ever been analysed for 
arsenic ?—I believe it has on one occasion. 


8936. Have you the report of the analysis 7—I really 
could not answer you that just at present. I am not 
certain on that point. 


8937. But you could perhaps give information to the 
Commission on that point?—Yes, I have no doubt I 
shall be able to find it. 


8938. Has the anthracite been analysed ?—Yes, and 
also guaranteed by the proprietor. 


8939. And the result of the analysis was what?— 
That it has been free. 


8940. There was no trace of arsenic ?—No. 


8941. Those who supply it to you guarantee its free- 
dom from arsenic ?—Yes. 


8942. Your malt is brushed before use /—It is brushed 
twice. It is brushed immediately on leaving the kiln, 
screened and brushed, and then it is brushed and 
screened before going through the rolls for mashing 
purposes. I may say that we have all the latest ma- 
chinery, Boby’s machine, practically new. 


8943. For brushing?—Yes, we have taken the pre- 
caution to have new brushes put in, so that if there 
is anything on the outside of the malts it will be taken 
off by the brushes. 


8944. How long is it since you have performed all 
that brushing ?—We have done that regularly. 


8945. Before the Manchester scare ?~Yes. 


8946. And you have not made any change since in 
your process of brushing ?—Only that we have renewed 
the brushes. 


8947. But the same amount of brushing you gave 
formerly as you give now ?—That is so. 

8948. Have you ever examined the dust that is 
brushed off for arsenic ?—No; we have not. 


_ 8949. Have you any experimental test as to the effect 
in respect to arsenic of the brushing you have given to 
the malt +—Where there has been a trace on the bottom 
floor after the brushing—when it has been ready for 
the mash tun—there has been no trace present, so that 
we take it it has been taken off by the brushing. 


8950. (Sir William Church.) Let me understand you. 
Have you taken a sample malt, perfect malt, from the 
bottom floor, and have you found arsenic before brush- 
ing ?—We found a trace of arsenic in that. 

8951. After brushing have you foumd traces ?—No. 

8952. Not a trace ?—No. 

8953. But you have before?—Yes; we have before 
brushing. 

80954. With regard to your plan you have adopted of 
malting, has tne deposit in the hot-air chamber ever 
been examined ?—Yes. 

_ 8955. What was it found to contain?—The arsenic 
in that has never been estimated; it is not a large 
quantity—call it a trace. yf 

8956. Is it always arsenical ’—Certainly ; it is in the 
dus‘ in the hot-air chamber. 

8957. But has any of what is deposited on the walls 
of the hot-air chamber been examined ?—That is what 
I am referring to. Most of it is deposited on to the 
floor, of course. 
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8958. Has any of the deposit in the ventilating flue 
from the top chamber ever been examined ?—I really 
could not say that. I do not know whether we have 
taken it from that part. 

8959. You seem to think that what arsenic might be 
in the hot air would all be deposited on the green malt 
at the top?—No; it would not affect the green malt, 
at the top at all. By reason of the hot air being filtered 
through the two floors, it would not affect the malt on 
the top floor. 

8960. You told us just now you thought it was only 
the damp malt which was in danger?—Yes; but we 
maintain by having three floors that danger is ob- 
viated—that we are free from that. I should like to 
impress upon the Commission that point. 

8961. But you never have examined any of the deposit 
from the sides of the ventilating flue to see if there is 
arsenic there ?—Not on the top floor. 

8962. It is going on the assumption that all arsenic 

would be deposited as the temperature cooled before it 
reached that top floor?—Vhat és so; in the hot-air 
chamber. . 
- 9963. But then it clearly is not deposited all in the 
hot-air chambers, because w2 find it in the finished 
malt of the bottom floor ?—There 1s @ certain amount of 
dust in turning the malts on any of the floors. 

8964. But the dust, if it was all deposited in the hot- 
air chamber, would not contain arsenic ?—The dust in 
the chamber would be practically from the flues and 
from the malt on the bottom floor. Each floor is en- 
tirely separate. 

3065. ‘That is what I do not understand. I thought 
the hot air passed through the two lower floors and then 
passed through the third floor 2—Yes. ; 

8966. Therefore you have the hot air passing through 
the drier malt to the wettest malt at the top ?—That is 
60. 
8967. And it is the same air?—Yes. 

8968. And you have evidence that arsenic is on the 
floor next to the hot-air chamber, because you say that 
before brushing you get traces of arsenic, and after brush- 
ing you do not ?—That is only on one or two occasions. 
Tt has not been regular. 

8969. But it is on some occasions ?—Yes. 

8970. Have you ever tried the middle floor?—No, we 
have not. It is only on the finished malt off the bottom 
floor. We tried it before being screened and brushed. 
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8971. Could you tell me the temperatures of the Temperati 
different floors?—We do not take the temperature on of malting 


the top 
the bottom floor is about 210° to 220°. . 

8972. So that really no comparative experiments have 
been made with regard to whether the dust im the 
upper floors contains traces of arsenic or not /—May I ask 
Mr. Thatcher a question? Have we had a sample from 
the top floor ? 

(Mr. Thatcher.) We found some in the dust round the 
iron girders, but hardly any in the malt. 

(Sir William Church.) How do you account for any- 
thing being on the iron girders? 

(Mr. Thatcher.) It is simply carried up by the fan. 
We have a fan at the top of the kiln which practically 
creates a. draught-so strong that when you open the door 
youcan hardly stand. It carries everything upwards. 

(Sir William Church.) From the hot-air chamber? 

(Mr. Thatcher.) Yes. ' . 

(Sir William Church.) That is carried up flues and not 
through the malt ? 

(Mr. Thatcher.) No, it goes up the side. The great 
thing about this kiln is that if you can get the green 
malt without any arsenic, should any contamination 
result from the dried malt it can be easily brushed off, 
but on the green malt it cannot be so easily removed by 
brushing. That is the great object of this kiln, and the 
analytical results show it. 


(Sir William Church.) I do not understand it as 
proved. , 


floor or middle floor, but the temperature of floor. 


\ 


8973. (Chairman.) In some cases arsenic has been Testi 
found—in rare cases, I think you say?—Yes, on the a aite ms 


bottom floor. 
8974. You do not know in which floor that arsenic got 

into the malt ?—It would be on the bottom floor we main- 

dain, in being dried off. to? 


arsenic. 
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8975. Would it not be a ‘good thing to test malt from 
each floor ?—We might take that suggestion. 

8976. In any case in which arsenic is found in the 
malt on the lowest floor, you might analyse from the 
same malting the produce of the three floors above, and 
you would find in which floor the arsenic got in ?—The 
same malt, of course, would not be on the other floor. 

8977. You need. to go backwards?—Yes. We should 
have to take the green malt first on the top floor, and 
then when it is let on to the second floor take a. sample, 
and a‘sample when it gets on to the bottom floor, But 
we will adopt your suggestion and see the results. . 

8978. That, I think, will tell you in which floor the 
arsenic gets into the malt ?—Yes, if there is anything 
at all. 

$979. (Sir William Hart-Dyke.) You have been. test- 
ing from the bottom floor because that is the article you 
are about to use 1—Yes, : . #308 

8980. That is what led you todo that ?-Yes, it is the 

finished malt. 

8981. . Practically you have said to yourself, ‘ This ‘is. 
the article we are going to use for brewing purposes, and 
before we so use it we will test whether it convains 
arsenic.” That was your line of conduct in the manage- 
ment ?—Yes. , 

8982. And you have not, therefore, tested the other 
floors, because in the case of the other floors it has not 
arrived at that stage at which it will be used for brewing 
purposes /—No. ; 

8983. You have only tested it before brushing, and 
the brushing is the final process /—Yes. 

8984. After testing it to see whether it contains ar- 
senic, you have been in the habit of brushing it ?—Yes, 
twice. 

8985, (Chairman.) But it would help to avoid the in- 
troduction of arsenic in the future to learn at what stage 
of the process it comes in ?—Yes ; we will take the sug- 
gestion, ; 

8986. (Professor Thorpe.) You tell us the arrangement 
which you described to the Chairman has been in use 
with practically little alteration except as regards the 
fuel used since 1896 ?—In the malting. 


8987. The arrangement described here has been in use. 


in your place since 1896?—Yes, I think that is the date 


when it was erected. 


8988. That is previous to any trouble having arisen 
with regard to arsenic?—It was not known at that 
time. 

8989. I think there is a slight inconsistency in your 
eyidence comparing what you just now said with 
what you said at the outset. I think you led the Chair- 
man to believe that if there were any arsenical. con- 
tamination it would be in the top floor, viz., on the green 
malt?—Yes. My meaning when I said that was that I 
was referring to the ordinary kiln floors where they have 
only one floor. 

8990, You are describing this arrangement?—I am 
sorry if I gave the Chairman a misunderstanding there. 
I was referring to the old arrangement—one floor, They 
simply have a distributing pan over the fire. The fumes 
come in direct contact with the green malt. 


8991. As your evidence will be on the Notes, it cer- 


tainly will appear that in your opinion the greatest con- 


tamination came on the green malt on the top floor ?—I. 


do not want to give that impression, sir. 

8992. That is what I want to get quite clearly from 
you, that that is not what you mean?—We maintain 
that is our safety. 

_ 8993. You think now, whatever arsenical contamina- 
tion there will be, will be on the floor where you finish 
offP—-Yes. 

8994. That is the lowest floor ?—Yes. 

8995. There the maximum amount of arsenic, if any, 
will be found ?—Exactly. _ 
_ 8996. Of course, that fan which is arranged at the top 
is running at a pretty high velocity ?—Hxactly. 

8997. There is a considerable volume of air being 
drawn through the whole system; is that so ?—Yes, 


8998. Haye you any idea how much. air is travelling 


through there ?=I have no idea. 
8999. We have heard from Mr. Thatcher that there is 


a very considerable volume of air passing through ?—Yes, _ 


a great volume. 
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9000. You are of opinion that the greater quantity of yp, «fg 
the arsenic which may be volatilised from the fuel will Thompouds 
be condensed as dust in the hot-air chamber ?—Yes. mentia 

9001. But will it settle, considering that the air is |! April 1902. 





travelling at this high velocity through that hot-air 
chamber ?—It does not disturb anything in the hot-air 
chamber at all. 


9002. But supposing even that arsenic is volatilised 
and then condenses as solid particles of arsenious 
oxide, they will be mechanically swept along in the air 
current ?—It would be impossible owing to the con- 
struction of the kiln. 


9003. But the air current is moving, and this matter . 
must be swept along with it?—There is corn on. both 
the floors ; there is not a free passage from one floor 
to the other. At the time the green malt is on the 
top floor there are malts in different stages on the 
other floors. 

9004. Do not let us get at cross purposes. If there . 
is an air current travelling at this velocity the con- 
densed matter, the solid particles, that is, will be 
mechanically swept along?—In my opinion they would 
be carried up the flues, and not come in contact with the 
corm atuall. 

9005. That may or may not be the case, but to the’ 
extent that. the air passes through the corn the par- 
ticles will be carried on, and they will be obviously 
filtered out by having to pass through the interstices 
of the grains. That will act as a great filtering agent. 
The dust-laden air will be more or less filtered by being 
passed through that grain ?—Certainly ; it will act as a. 
filter. ' 

9006. Very well ; but you say in addition to the air 
percolating or transpiring through the mass of the 
grain, a considerable volume of air is going up through 
the flues ?—Yes. . 

9007. And that which does not escape filtration by 
means of the malt on the several floors will be carried 
along in the flues—is not that so?—Yes, I should say 
so, and would go out through the fan. 

9008. What are the diameters of these flues ?—I could 
not say exactly. 

9009. Isthere any dust found in those flues ?—Yes ; . 
there will be a certain amount of dust. — ; 
9010. The walls are more or less rough, of course. 

They are brick ?—Yes. 

9011. There will be a certain deposit along the rough 
side ?—Yes. 

(Mr. Thatcher.) The walls are glazed tiles. 

9012. (Professor Thorpe.) Glazed tiles ; is there any 
deposit on those glazed tiles ?—No. 

9013. In so far as the dust is there it will be carried 
into the upper chamber ; is not that so?—That will be 
taken out by the fan..~ ~ he 

9014. May I point out that your drawing shows that 
the flue ends in the upper chamber above the third’ 
floors /—Yes. 

9015. These you tell me are iron girders ?—Yes. 

9016. On which you have already told us océasionally 
the!dust settles 7—Yes. 

9017. From time to time unless those girders are Necessity of 
looked to that dust will fall down ?—Those girders are cleansing 
cleaned. ‘girders, ee. 

9018. Are they systematically cleaned ?—Yes. : 

9019. Have they been always cleaned 7—Yes, always. 

9020. Since 1896 ?—Yes. ' 

9021. Is it a constant practice of maltsters to clean 
their girders ?—Yes, they should clean everything. 

9022. They should, but do they ?—Well, I should 


say so. Cleanliness is a very great thing in the malt- 
ings. 

9023. You had a chemist you told us since 1901?— pxtent of 
Yesiau,. ae analyses 


9024. Has he been exclusively occupied in testing the since 1901. 
materials you used /—No. is 

9025. What are his other duties ?—He is an expert ' 
brewer and analyst. Mr. Thatcher is here. ‘ 

(Mr. Thatcher.) I am that gentleman, sir, 

(Professor. Thorpe.) Let us know precisely what you 
have been doing. Are you a brewer or chemical analyst ? 

(Mr. Thatcher.) I am head brewer to Marston, Thomas 
and Sons, Limited, Burton-on-Trent. That is my pro- 
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fession, and I do a large amount of analytical work, 
consulting work, among brewers in England and Ire- 
land. 


9026. You are not in direct employment of Messrs. 
Whitaker? 

(Mr. Thatcher.) No; they send me samples. 

9027. You are merely their consulting chemist? 


(Mr, Thatcher.) Yes ; that is all. 


9028. (Professor Thorpe.) You do not dispute, Mr. 
Thompson, that arsenic is to a greater or less extent in 
your beer? 

(Witness,) Yes, we do. 


9029. That it has never been in ?—There have been ° 


traces, but it has not been general. 

9030, The discrepancies to which you have alluded as 
between different analysts «re they very serious, or 
are they we will say of such an order as that one man 
says 1-50th, another man says 1-70th, and another 
1-109th of a grain?—No; they are wider than that.; 1 
would much rather not give any amounts, 


9031. (Sir William Church.) You will give us the 
amounts privately ?—Yes. 


9032. Dr. Whitelegge.) You told us that Mr. Thatcher 
had examined samples almost every week ?—Yes, weekly 
9033, For arsenic ?—For arsenic. 


9034. And has that been so since June, 1901 ?—Prac- 
tically so. 


9035. You directed his attention to arsenic?—Yes, ~~ 


9036. You have given us some results of analyses, and 
you told us that there were traces of arsenic found in 
the dust from the finished malt on the first floor ?— 
Yes, and the dust chamber. 

9037, Was that found by Mr. Thatcher 7—Yes, 

9038. Can you tell us anything further as to the 
amount found?—No, Mr. Thatcher has never tried to 
estimate the amount. 

9039. So that it was merely a qualitative analysis? 
—Yes. We called it either a slight trace or heavy trace 
as the case might be. 

9040. At what time was that examination made; 
before you gave up the use of gas coke or since ?/— 
Before and since. 

9041. And even since a trace of arsenic has been 
found ?—Perhaps Mr, Thatcher can give the date, 


(Mr.. Thatcher.) That would’ be the 31st January this 
year. 


9042. At the time when dust was found on the girders 
in the top chamber was gas coke being used ?—Yes, 


9045. So that you are not able to tell us what is 
found in the dust on the girders of the top chamber with 
the use of oven coke ?—No. 


9044. Is the oven coke examined by Mr. Thatcher ?—. 


Yes; he has had a sample of it. 

9045, One sample only ?—Yes, 

9046, Does that one sample represent the whole of the 
oven coke you have used, or have you obtained a num- 
ber of consignments ?—We have obtained a number ; 
we are continually using it. 


9047. But the one examination was negative, con- 
firming the certificate ?—Yes. 


9048, And you rely upon that #—Yes. 
9049. Has the anthracite been examined by Mr. 
Thatcher ?—Yes. 


9050. With a negative result?—I think he said 
there was a slight trace in it. 

9051. Is it picked over ?—Yes. 

9052, By whom ?—It is mot picked in the brewery. 

9053. But it comes to you guaranteed as being. 
picked 7—Yes. 

9054. Is it subjected to any examination so that if 
there were any pyrites in it it would be found ?—Of 
course, we have called our maltster’s attention to it. 


I think he would remove them if he’saw them. I have 
never come across any myself. 


9055. You have changed your practice with regard to . 


gas coke. Do you regard it as wrong to use gas coke in 
malting ?—I cannot say that we did in ours. 
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9056. You do not regard it as wrong t—No, not in 


ours. 


9057. Because of the construction of your kiln 
papehieh 


9058. But still you have made the change?—We 
have made the change to remove any prejudice which 
might exist by our using gas coke. As other brewers 
are using oven coke and anthracite we have followed 
the same system. 


9059. Would you hold yourselves at liberty as 
brewers to revert to the use of gas coke ?—I do not think 
we could now. We have no intention of going back 
again. We want to place outselreay in line with. other 
brewers. 


9060. You have mead: no doubt, the Report of the 
melee x62 Brewers’ Expert Committee ?—1 ceanoe say 
I have, 


9061. Do you know that one of their recommenda- 
tions, dated May 11, 1901, is to this effect: ‘‘ We re- 
coramend, therefore, that the maltster be- required to 
give a guarantee to the brewer that he does not employ 
gas coke in the preparation of his malt’ ?—My atten- 
tion has been called to that. 


9062. But still you did not alter. your practice until 
six months later ?—I did not know of it at the time. 
It is only recently I have had my attention called to 
that. 


9063. You are not aware, perhaps, that a similar re- 


commendation was made in the preliminary report of. 


this Commission ?—I submitted our malts to analysts. 
They lave been certified as being free. We did. not 
think it desirable to change, 


9064. But you did not comply with this recommenda- 
tion. I understand you were not aware of it until 
many months afterwards ?—Exactly. 


9065. As I understand you the novelty in the con- 
struction of your kiln was not originally aimed against 
arsenic /—No. I do not think it was known at tle 
time. 


9066. But you think it happens to exclude arsenic 
now that.that danger is known ?—Exactly. 


9067, The novelty is in two directions: first that you 
have three floors instead. of one; and secondly, — 
you call the dust chamber ?—Yes. 


9068, Is the dust chamber to be regarded as peculiar 
to your kiln. Is there not something corresponding to 
that dust chamber in almost every malt kiln ?—The 
ordinary kiln has simply a plate, a disperser under- 
neath the floor. 

9069. What do you claim for your kiln more than an 
increased degree of that dispersing plate ?—By the hot- 
air chamber, 

9070. Is not the hot-air chamber common tor all +—It 
is arched over the fires. 


9071. Does it amount to this, that instead of the 
ordinary baffle plate you have a special baffle plate ?~ 
No, it is not a plate; it is bricked over. 

9072. Of whatever material, does it not amount to 
this, that-in your kiln the ’ ordinary baffle plate is 
enlarged and has-a different shape P—It poe covers 
the whole of the fires. 


9073. A large baffle plate can easily cover the white 


of the fire, but does it amount to more than a baffle 


plate ?—I think it does. 
9074. Will you explain in what way?—By being 


covered, by being bricked and arched over, the floor is: 


covered entirely, and I do not think it is by a plate 
albogether. 
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9075. Do you suggest that by reason of it being larger. 


and of its shape and position it intercepts more of any 
arsenic dust and fumes than an eeoert baffle ine 
would ?—I should say so. 


9076. But you admit that arsenic does pass by: it “sa 
gain access at all events to the lower parts ?—In very 
small quantities. 


‘9077. Truly, but some arsenic is passed 1_Certainly. 


9078. Has the arsenic which is found on the girders 
at the top also passed that: baffle plate ?—I should say so. 


9079. I gather from the sketch here that it: must do? 
—Certainly. é 
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9080. So that all you claim for this is that its con- 
struction is such as to intercept more of the arsenic dust 
and fumes ?—Yes. 

9081. But not by any means to intercept all ?—No. 

9082. I understand another peculiarity in your works 
is that the malt is brushed twice ?—Yes. 

9083. That has been always your practice ?—Yes. 

9084. Is that an invariable practice of yours ?—Yes. 
It has been since the kilns were erected. 

9085. Would you say it was to omit brushing 
in the case of any malt ?—I should, at the present time. 
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9086. By. reason of the danger of arsenic 7—Yes. 


9087. (Professor Thorpe.) Why do you mean at the 
present time ?—Since the arsenic scare. 


9088. But you do not contemplate reverting to the 
old state of things. When you say “at the present 
time,” you mean in the light of present information 
that it would be wrong to omit it ?—Certainly. 


9089. But with the idea of continuing to practice it! 
—Certainly. We have had it always, and should not 
now alter our system. 


Jamies THomas NEECH, M.D., D.P.H., Medical Officer of Health, called ; and Examined. 


9090, (Chairman.) You are Medical Officer of Uealth 
to the Borough of Halifax ?—I am. 

9091. We have had your report on the outbreak of 
arsenical poisoning in the borough ?—Yes. 

9092. And you! have seen Mr. Hammond Smith's 
draft report ?—~I have. 
. 9093, As regards the points raised by the last witness, 
can you say whether the man Whalan was a regular: 
customer at the York Inn, supplied by Messrs 
Whitaker ?—That is my information. 

9094, From trustworthy information or conjecture? 


‘—I think trustworthy. It was obtained by. my food in- 


spector, and obtained not only from the’man himself, 
but also from his son and his daughter. 


9095. Can you say from enquiries whether the man 
Marsden frequented one or more of Messrs. Whitaker’s 
houses ?—The man Marsden frequented a house which 
was not a tied house, which was supplied at the time by 
Messrs. Whitaker: The same house, the “ Moor Cock,” 
had been also supplied partially by another brewery. 


9096. In your report you deal with the eight cases 
Mr. Hammond Smith dealt with, and appear to have 
come to the same conclusion ?—Yes. 

9097. But there are other cases which we have not 
heard of so far. What were they, and from whence did 
these additional cases obtain their beer?—Case No. 8 
in my report is a case which was received into the Poor 
Law Hospital, the same hospital as the cases were ad- 
mitted to, which Mr. Smith saw. The case was received 
on March 1st complaining of symptoms which there is 
not the slightest doubt were due to arsenical poisoning. 
He had been in the habit of drinking Messrs. Whitaker’s 
beer, Messrs. Alderson’s beer, Messrs. Stocks’ beer, and 
also had beer from Mr. Swift, of the “ Cross Keys.” The 
next case was a private patient, which I omit, as you 
have already received a report about it from Mr. Ham- 
mond Smith. Then there is private patient B. C., 
which was not a particularly well-marked case, but a 
slight case. Still, on examination, when I saw this case, 
which was reported to me privately and confidentially 
by a medical man, I quite thought it was a case of 
arsenic poisoning. This patient had her beer from a 
house or shop belonging to Messrs. Whitaker, Private 
patient C. D. in my report, also a female, was, I think, 
an undoubted case. There was more pigmentation in 
this case than in the previous case, She had been 
drinking beer supplied by Messrs. Alderson and Messrs. 
Whitaker. Private patient D. E. was an undoubted 
well-marked case, and he had been having his beer from 
the same places, Messrs. Alderson and Messrs. 
Whitaker. There has been also admitted within the last 
few days another case of a female, Elizabeth Marshall, 
who is, I consider, a well-marked case. She practically 
has all the symptoms of arsenical poisoning. She tells 
me that up to twelve months ago she never tasted drink 
of any kind, and about twelve months ago.she went to 
live as servant at a house called the “ Duke of Leeds,” 
evidently her intemperance began when she went to the 
public-house. She lived at that house for six months, 
and had also beer from a house called the “ Malt 
Shovel.” She had been drinking whisky as well in 
considerable amount recently. The “ Malt Shovel” be- 
longs to Messrs. Webster. The “Duke of Leeds” be- 
longs to Messrs. Bentley and Shaw, Lockwood Brewery, 
bp AEEX Waar Those are all the cases, thirteen cases 
in all. 


9098. (Sir William Hart-Dyke.) I think you say in yeur 
report, after quoting certain results on page 13: “The 
above results certainly preve. beyond any doubt that 
there was arsenic present in the beer sold in Halifax, 


end in several cases the amount found was dangerous in 
quantity.” What should you define as a “dangerous 
quantity” of arsenic either in malt or in the finished 
méterial ?—I think when we come to 1-50th of a grain 
it is certainly dangerous. I think no more than 1-100th 
of a grain ought to be allowed. 


9099. You describe anything between 1-50 and 1-100th 
of a grain as negligible 7—I should not like to do so . 


9100. Do you think that where a man was aN excessive 
beer drinker, constantly imbibing beer, anything be- 
tween 1-50th and 1-100th of a grain in such beer would 
affect his health materially, or cause the symptoms such 
as you describe in one or two patients ?—In some people. 
In persons who were susceptible to the poison of arsenic 
it might do. 


9101. You are aware that the last witness referred to 
the difference in the results of analyses for the detection 
of arsenic ?—Yes. 


9102. You refer to that yourself in your report }—Yes, 
but only with regard to beer. 


- 9103, You consider it is more difficult to ascertain 
with aecuracy the quantity of arsenic there might be in 
beer than if you were examining malt ?—Of course, I 
am not an analytical chemist. 


9104. Quite so; but you refer to this in your report ?- 
—I have one or two ideas upon it which I have put in 
this report. Those ideas have occurred to me as the 
result of certain analyses which have been supplied to 
me. For instance, yeast takes up a considerable yuan- 
tity of arsenic. 
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9105. With much greater facility than other ingre- casks and in 
dients?—Yes. The beer drawn from the bottom of the Yet. 


cask, if taken from the cask, and I think when beer is 
rapidly drawn off from the bottom of the cask a larger 
amount of yeast cells are likely to get in the second 
and third sample than the first sample taken out, espe- 
cially when you get near the bottom and when the cask 
is. tilted. 


9106. You think that if a customer goes to a public- 
house very thirsty and happens to have a glass of beer 
from the bottom of the cask he would run a graver risk 
from arsenical poisoning than the more fortunate cus- 
tomer who arrived at the beginning of a new cask ?—I 
do not say he would get sufficient in the single drink to 
do any injury. I only make.that suggestion in regard to 
the variation in the analysis, With regard ito malt, I take 
it, that vapours of arsenic are liable to pass through 
certain parts of the kiln floors, and in that: way samples 
will vary taken from various parts of the kiln floor. 


9107. You put two points in your report where you 
say that the great difficulty of analysis arises probably 
from the difference in the methods used. That is rather 
a wide term, is it not? If there is a difference in’ the 
methods used for analysis there will be very divergent 
results, will there not ?—I have had some experience of 
that. Our borough analyst has been using Reinsch’s 
test up to a little time ago, and I find that other analysts 
have been using other tests. 


9108. And then when it comes to the final result of 
the analysis, after all, it is a question of estimate where 
these very minute quantities have to be ascertained ?— 
That is so. rr 

9109. They are practically ascertained at the end by 
estimate ?—Yes, by judgment. 


9110. Therefore a certain amount of conjecture rus 
come into the analysis ?—There is, of course, an exror 
of judgment to allow for. 
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9111. But. whatever difficulties there might be as 
regards analysis, I suppose you wish the Commission to 
understand, speaking as a medical man, that you have 
no doubt whatever in regard to these symptoms ?—Not 
the slightest doubt. 


9112. In the case of one or two of these patients you 
have no doubt whatever, speaking as a medical man, 
that these symptoms proceeded direct from arsenical 
poisoning, whether to a smaller or a greater extent ?— 
I haye no doubt about it. 

9113. You refer later in your report to other analyses 

which were taken with regard to beers which were 
brewed after these occurrences. Your report deals on 
page 15 with the analytical results of certain samples 
of malt taken ?—Yes. Iam referring to the malts there. 
These are analyses-of malts. : 


9114. But with regard to this malt, were these samples 
malted after the deaths had taken place which led you 
to the enquiry ?—I could not give the exact dates when 
these were malted, but all these malts are this season’s 
malts. Net 2 


9115. But they have borne, I presume, a severe test 
of analysis ?—They were tested by Mr. Richardson, of 
Bradford. , 


9116. But they show an infinitesimal quantity ?— 
Very small quantities. © 


9117. A negligible quantity ?—A negligible quantity. 
9118. That is to say, they either show on analysis 
that there was no arsenic whatever in these samples 


or the~ quantities in each case were of a negligible 
character ?/—That is so. 


9119. Would that rather lead you to this conclusion, 
that in the case of these patients mentioned in your 
report if the poisoning took place it was rather 
through carelessness in the cleaning of malt?—No, I 
think the conclusion they ‘point to rather is that—and 
from information we got through our investigations— 
they arose from beers which were brewed from older 
malt—the previous season’s malt. 


9120. But my point is this, that there were two 
classes of specimens, if I may so term it?—These are 
all new malts. 


9121. Yes, but the beer from which, the patients 
suffered was brewed from the older malts?—Yes. And 
unfortunately we were unable to secure samples of 
these malts. I was unable to secure a single sample. 


9122. In that case you could only analyse the beer ? 
—Yes, only the beer. 


9123. Surely you must have in your mind how this 
arsenic appeared in the beer? The question I am 
putting to you is, Are you of opinion that this beer was 
contaminated by arsenic through the medium of malt ?— 
That is my opinion. 

9124. Do you not also consider that there was not 
sufficient care, for instance, in the fuel used for this 
malt: that there was some carelessness with regard to 
the use of fuel, picking it, examining it before use, 
or the class of fuel used: some carelessness which con- 
taminated this malt?—Yes; I think gas coke was 
chiefly used during the previous season’s malting. 


9125. Do you think the use of gas coke was really 
the cause of it?—I think so. 


9126. As these other samples were taken subse- 
quently, do you not think it was the greater care taken 
which produced those samples?—That is the only 
opinion that one can come to. 


9127. Very well, then. Is not the result in your 
mind at this moment, after all these investigations, 
that care in the use of fuel or as regards the class of 
fuel used should be taken in the future +~Yes; greater 
care should be taken in regard to the fuel in the 
future, certainly. : 


9128. (Chairman.) Have you known of any arsenical 
poisoning in Halifax attributed to beer before this out- 
break ?—I saw during the Manchester scare one or two 
cases, I cannot remember which, in the workhouse 
during that scare; and I also heard there were one 
or two cases in private, but the doctors at that time 
refused to give me the names, so thatI was unable to 
see them, and of course could not investigate the cases 
myself. 


9120+<Between the Manchester scare, and this recent 
outbreak in Halifax. had you any reason to expect 
that prejudicial quantities of arsenic might be present 
in the Halifax beer ?—No reason whatever, . 


ROYAL COMMISSION ON ARSENICAL POISONING : 


9130. Have you any results to give on the experi- 
ments mentioned on page 20 of your report ?—Mr. 
Buckley, the managing director of Messrs. Webster 
and Company, kindly had erected for me a small ex- 
perimental kiln at his maltings, and I have made a 
few experiments on that kiln with the able assistance 
of Mr. Heard, their head brewer, who was a great help 
to me in the matter, but unfortunately I have been so 
busy during the last few months that I have not 
carried out the number of experiments I hoped to do. 
1 have, however, carried out four experiments. In the 
first experiments ordinary gas coke was used, and the 
malt was placed upon the kiln in a very wet condition. 
The analysis of the first malting is as follows: Firstly, 
unbrushed malt was found by Mr. Richardson to con- 
tain 1-355th grain of arsenic per lb.; the brushed 
malt of the same malting 1-285th of a grain per Ib. 


9131. (Chairman.) That is rather more than the un- 
brushed ?—Yes. We shall see directly how it comes 
about, In No. 2 experiment the malt was hand dried, 
and put on to this small kiln practically dry. On 
analysis it was found unbrushed to contain 1-200th of 
a grain of arsenic per lb. The brushed malt was found 
to contain 1-230th grain of arsenic per lb. Both these 
samples were malted with ordinary gas coke—Halifax 
gas coke. The next two samples were also malted with 
Halifax gas coke, but I arsenicated the coke with a 
small quantity of arsenate of sodium, and I arseni- 
cated the coke as evenly as I possibly could from 
judgment. The first experiment, again very wet malt, 
was applied to the kiln, and on analysis that gave 
1-9th of a grain of arsenic per lb. The same malt 
brushed on analysis gave 1-8th of a grain per lb. In 
Experiment 4, with the same coke and arsenicated, as 
far as one can judge exactly the same, the malt was- 
put on dry, exactly as in the second experiment, and 
on analysis it gave 1-18th of a grain of arsenic per 
lb. unbrushed, and brushed it gave 1-24th of a grain 
per lb. 

9132. (Sir William Hart-Dyke.) It was an ordinary 
kiln, I suppose?—No, an experimental kiln. 

9133. (Professor Thorpe.) How did its construction 
differ ?—We put in two floors really, but it was only 
the upper floor we used, so that the space between the 
lower floor and the upper floor might act as a sort of 
distributing chamber. 

9134. (Sir William Hart-Dyke.) But the fumes were 
direct?—Yes ; the fumes went direct through the malt 
straight from the fuel. 

9135. There was no check?—No check except this 
chamber between. Both floors were made of perforated 
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tiles, so that the fumes went direct through. In the_ 


brushed malt of No. 2 experiment, and the brushed 
malt of No. 4 experiment, I removed the husk of a 
small quantity of each, and submitted them to Mr. 
Richardson for analysis. The grain after the removal of. 


the husk gave these results: From the brushed malt of. 


No. 2 experiment, 1-300th of a grain of arsenic per lb.; 
from the brushed malt of No, 4 experiment, 1-210th 
grain of arsenic per lb. That showed that arsenic does 
even penetrate the centre of the malt, but it is chiefly 
deposited in the husk. 


9136. (Chairman.) All that is in the husk is removed’ 
by brushing, or can be removed by brushing?—No. It. 


is a very tedious process removing the husks. 


9137. So that brushing does not remove all the 
arsenic from the husk ?—No, I think not. 


9138. And, of course, it does not .remove arsenic 


from the core?—No, not from the interior. I was 
rather astonished at these experiments. I expected to 
find that the wet malt. would take up’ more arsenic 
than the dry malt. 
dogmatise, but I expected the wet malt to take up. 
more arsenic than dry malt. In the first two experi- 
ments made with ordinary coke the dry malt took up. 
rather more arsenic than the wet malt, but, of course, 
ordinary coke may vary; there might be more arsenic: 
in one lot of voke used than in the other, although it 
was from the same bulk. But in the second. pair of 
experiments I think the coke was practcially the same, 
as far asI could judge. The dry malt, hand-dried and 
practically dry before being put on the kiln, took bet 
only half the amount of arsenic that the wet malt did. 
The wet malt when brushed seemed .to show more 
arsenic than unbrushed: The dry malt shows rathér 
less arsenic after it is brushed than before being 
brushed. Mr. Richardson made analyses of the culms. 
from the third and fourth lots of malt. The culms 
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from the malt in the third experiment gave 7-20th of a 
grain per lb., which is rather over 1-3rd of a grain per 
lb. The culms in the malt of the fourth experiment 
gave 1-26th of a grain per lb. 


9139. (Chairman.) How do you account for the 
greater difference ?—In the one case the malt was very 
wet. when it was put on the kiln, and in the second case 
the malt was dry when it was put on the kiln. The 
culms of the dry malt took up less arsenic than the 
culms of the wet malt. Mr. Richardson says: “No. 7 
culms gave an unexpected result (No. 7 is the culms of 
the dry malt) as they contained a trifle less arsenic 
than the brushed malt, and yet I have no doubt as to 
the result. It is possible that in some cases the 
culms may not take up any more arsenic than the 
grains themselves.’”’ Then he says, “I think I can 
account for the slight difference in the result of the 
analyses of the malts. At the bottom of the packet 
containing the malt I have found a quantity of the 
culms which seem to have broken off, and settled to 
the bottom; and it will interest you to know that in 
No..5 malt (the malt of the third experiment) the 
culms contain °28 grain of arsenic per |b., and this, 
as you will allow, is a very large quantity; and it 
would seem to be very difficult to mix these culms with 
the malt grains so as to make an average sample in a 
small way.” I take it from what Mr. Richardson 
says, the reason why the brushed malt in the third 
experiment contains more arsenic than the unbrushed 
was because the culms contain an excessive amount of 
arsenic. 


9140. (Professor Thorpe.) Before you pass to another 
point may I ask whether steps were taken to ascertain 
that the barley itself was free from arsenic?—No. I 
did not take any steps to see that. As far as I under- 
stand, 1t was the same barley in each case that was 
used. ‘These experiments were all done in the course 
of a few days. These would be two maltings of the 
firm. The malt was taken from the ordinary ger- 
minating floors of the malt kiln, and No. 1 and No. 2 
experiments would be exactly from the same malting, 
and No. 3 and 4 from the same malting. 

(Mr. Buckley.) Our barley was examined before it was 
malted. 

9141. (Sir William Church.) Your experiments would 
lead us to think that brushing is not so great a safe- 
guard as the last witness, for instance, wished us to 
conzlude ? 

. (Witness.) Of course these experiments are only a 
few in number, and I should not like to dogmatise upon 
then, but these experiments seem to indicate that. 

» 9142. With regard to the first experiment with the 


wet malt in which the culms took up so much,’ they 
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would make a very much; closer filter bed when they 
were wet and swollen than dry malt?—They would, 
and also I should think any arsenic. that was present 
would more readily penetrate the soft culm than 
the hard dry one. 

9143. Could you tell us what the temperature of the 
escaping fumes would be from the green malt in these 
experiments ?—I should think nearly 200°. 


(Mr. Buckley.) About 200°. 

9144. (Sir Wiliam Church.) After having passed 
through the malt ? 

(Witness.) No. The thermometer in the malt showed 
from 150° to 200°, I believe. 

9145. You are not a professed chemist?—No, I am 


9146. Might I just ask you a question or two upon 
your report? Did you see McNulty during life?—I did 
not. 

9147. Were you present at the inquest ?—I was. 


9148. You said, “Dr. Woodyatt was examined, and 
gave it as his opinion that the deceased had not suffered 
from arsenical poisoning, and did not die from the 
effects thereof.” Are you quite certain of that ?—That 
was the impression I gathered from his evidence, 


9149. What I gathered was that it seems to me Dr. 


_ Woodyatt might thave said the man did not die from 


arsenical poisoning, but that would not be any reason 
why the man was not suffering from it. A.man need 
not necessarily die from the poisoning; he might die 
from something else ?—That was what I -really gathered 


from. his evidence. 
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9150. What I want to be clear of is that he gave his 
opinion that the deceased had not suffered from 


arsenical poisoning Perhaps it ought to have been, — 


“did not suffer at the time.” 


9151. Or, put it in another way, your impression was 
that Dr. Woodyatt’s evidence went to show that he did 
not think the man had at any time suffered from arseni- 
cal poisoning ?—At.that time. At the time while he was 
under his care that was the impression. That was the 
impression I gained, and the impression I intended to 
convey here. 

9152. What were his grounds for coming to that con- 
clusion 7—I understand his grounds were the conditions 
he found on the post-mortem examination, which are 
given in the appendix to my Report. He thought the 
pigmentation was not due to arsenic in this case. I 
remember he stated that. 

9153. Did he explain the condition of the heart ?— 
Yes. 


9154. What did he consider it was due to? You will 
see in the appendix you say the heart was dilated and 
very flabby ?—He admitted that. 

9155. His opinion was that the bronchitis which ap- 
parently was what killed the man was not connected 
with his general sate of health which might have bees 
produced by arsenic?—I do not think he considerod 
his general state of health was due to arsenic. That 
was my impression. He did not yay it was not, but 
only gave it as his opinion. 


Mri J: 7. 
Neech, M.D., 
D.P.H. 


11 April 1902. 





9156. Did you see Thomas Lee?—I did. I have some Lee’s case, 


photographs. 


(Photographs shown.) The dark man is Dr. Wood- 


Thomas Lee, and the other is put by the side of him to yatt’s 


show the difference between the two. 


- 9157. (Chairman.) Was he dark all over like a negro? 
—Yes. 

9158. Is that exaggerated in the photograph?—I do 
not think so. When I first saw him he was practically 
as dark as that. 


9159. And the darkening is pigmentation all over ?— 
Yes. 


9160. (Sir William Church.) In the case of Thomas 
Lee, did you attend the coroner’s inquest ?—I did. 

9161. Dr. Woodyatt in that case was of opinion that 
death was not caused by arsenic?—He was; but he 
admitted that the man was suffering from arsenical 
poisoning on his admission to the hospital. 

9162. That is the point I wanted to draw out. You 
do not know whether he admitted that in the case of 
McNulty ?—I do not know. 

9163. But he did not question it in the case of Lee? 
He only questioned what was the immediate cause of 
death. He did not question that Lee suffered from 
arsenical poisoning ?—No ; he admitted that. 

9164. But he was of opinion that recent pneumonia 
was the actual cause of death ?—That was his opinion. 

9165. There is no reason why pneumonia should not 
occur, is there, in arsenical poisoning ?—I think it is 
very liable to occur. 

9166. Is it within your own knowledge that with cases 
of arsenical poisoning the actual cause of death has been 
pneumonia ?—Not from observation, but only from 
reading. 


9167. You did not see’ any ?—I have only seen actual 


post-mortems in these cases at Halifax. I have read 


the accounts of the Manchester cases. 


9168. Could you tell us whether you know what Dr. 
Woodyatt’s opinion was of the other cases, Louisa 
Lowry /—Louisa Lowry is not Dr. Woodyatt’s case. It 
belongs to the other visiting medical officer, Dr. Shaw. 
This case was shown to our Medical Society as a case of 
arsenical poisoning, so that I take it he must have 
a definite opinion with reference thereto. (Photograph 
shown.) 

9169. Nancy Wilkinson was not Dr. Woodyatt’s 
patient ’—No, but I think it was an undoubted case. 

9170. And Shearing was not Dr. Woodyatt’s patient ? 
—Yes; Shearing was his patient. The same thing 
happened with regard to Shearing. He showed it at 
our Society as a case, so that I take it he has made up 
his mind it is ‘a case. . 


9171. Did you see Marsden yourself ?—I did. 


9172. Were you of opinion that he was suffering from 
arseiical poisoning ?—I was. 
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9173. He is now, I think, discharged from the hos- 
pital ?—Yes ; I do not know where he is now. 

9174. Did yousee Whalan?—I did. . 

9175. Was it your opinion that he was suffering from 
arsenic poisoning ?7—lt was. That is the man, (Photo- 
graph shown.) 

9176. Whalan is now dead /—Yes. 


9177. There was no coroner’s inquest upon him, was 
there 1—No. 

9178. You had no doubt Whalan was suffering from 
arsenical poisoning ?—No doubt at all. 

9179. Do you know what Dr, Woodyatt put on his 
certificate ?—Pernicious anemia. Of course the man 
suffered from anemia, but I have ascertained that Dr. 
Hodgson carefully examined the blood on several occa- 
sions and, while the blood gave indications of anvemia, 
it did not of pernicious anemia. There was not the 
irregularity in shape of the blood corpuscles, and the 
blood corpuscles formed. very good rouleaua. I think 
that 1s an indication rather against perncions anwmia. 

9180. The symptoms of arsenical poisoning and those 
of pernicious anemia are very similar in many ways ?— 
Yes. But as far as my investigations go, and J have 
only investigated the blood conditions of these cases 
with Dr. Hodgson. I have seen his specimens, and as 
far as my experience of these cases go the blood cor- 
puscles forme rouleaux very freely, which does not 
happen in pernicious anemia. 

9181. Was there any determination made in the 
amount of hemoglobin ?—Yes, Dr, Hodgsom has done’ 
that, but I did not bring the figures. 

9182. Were you of opinion that the coroner ought to 
have had an inquest on Whalan?—A difficulty arises 
when a medical man has given a certificate; I should 
not like to say he ought. - Leif of , 

9183. Perhaps I ought not to have asked that question, 
Had you communicated with the coroner about Whalan ? 
—Yes, I saw him. I believe I had a chat with the 
coroner on the same day he died. 

9184, But you had’ no official communication 2—No, 
nothing official. It was simply an unofficial chat T had 
with him. 

9185. The coroner did not refer to you officially ?—No. 
The only time the coroner referred to me was in the 
case of McNulty, the first case. He officially telephoned 
to me, and gave me the information with regard to 
McNulty and the other.cases which were in hospital. 


9186. I think we ought to have it on the Notes ; who 
is the coroner now?—Mr. Hill, He is mentioned in the 
first page of my report. 

9187. Is he a medical man or not?—A lawyer. 

9188. I think John Whitehall was not Dr. Woodyatt’s 
patient ?—Yes, he was. All males are his patients. in 
the hospitals at present, and all females Dr, Shaw’s 
patients. 

9189, Did you see him yourself ?—Yes. 

9190. Had you any doubts as to his case ?/—No. 

9191. (Chairman.) Did John Whitehall die?—No, he 
is not dead; I believe he is discharged. 


9192. (Dr. Whitelegge.) In your experiments did you 
make any determinations of the arsenic in the dust ?— 
No, I did not. 


9193. During 1901 were any samples'of beer taken in 


_ Halifax officially for analysis under the Sale of Food ana 


Drugs Act?—I believe there was one sample taken, but 
that would be in the very beginning of 1901, after the. 
official samples which we took during the Manchester 
scare, : 

9194. What date would those samples be taken ?—I 
am.sorry I cannot give you the date. Unfortunately I 
did not remember to bring the certificates which I got 
from the analyst in those cases, oh 

9195. During 1901, apart from any samples which were 
taken at the time of the Manchester outbreak, there 
were none officially taken ?—None at all that I am aware 
of. ; f : 

9196. Is it not the practice to take samples of beer 
among other things ?—I had never taken samples of beer 
prior to the Manchester scare. Daan. Biel 

9197.. I am speaking now of the period since the Man- 
chestemesqare ?—I did not take any samples during the 
course of 1901. I had no reason to suspect. I thought 


ARSENICAL POISONING : 


with everybody else that with Bostock sugar the arsenic Mr, J. Lr 
scare had gone. I had heard that malt was somewhat Necch, M.D., 


liable to be arsenical, but I had no idea whatever that D.P.H. 
Yorkshire malt was more specially liable than any other —— 
malt. ~ - » 11 April 1902. 


—_——— 


9198. In the light of what has happened, would you 
propose to take samples of beer in future years as a 
matter of routine ?—Yes. 

9199. Every year ?—Every year. 


9200. And quite apart from any outbreak, locally or 
otherwise 7—Yes, certainly. 

9201. After the Manchester outbreak did you receive 
any instructions from the Local Government Board 
specially bearing on the question of arsenic 7—I thnk we 
did receive a circular, but I do not remember. 


9202. Will you tell us briefly what steps you took as Action by 
Medical Officer of Health regarding the outbreak ?—The M.O.H., 
recent outbreak or the first outbreak ? 


9203. The recent outbreak?—As soon as I became 
aware of the existence of these cases in Halifax I at peer samples 
once had samples. of beer taken, and submitted them to taken. nad 
analysis. ( 
9204. How many ?—In the first lot there were six, and 
they were submitted to our public analyst, whose certi- 
ficates are here. He reported them to be absolutely Reports by 
free. ‘The six were taken on January 13. ThenT heard public ~ 
privately that a certain brewery was suspected, and I analyst. 
had samples taken of those beers. 


9205. Are these certificates in the ordinary terms 
which Mr. Ackroyd’ uses ?—Those are the ordinary cer- 
tificates he sends in. In case of prosecution he makes 
out a special certificate. 


9206. You understand the certificate to mean absolute 
freedom from arsenic ?—Yes, in those cases, 


9207. Beyond taking these samples, what did’ you do ? 
—On January 17 there were three other samples taken. 
On January 18 two others from this suspected house ; 
on the 21st three more; on the 17th two more from the 
same house; on January 20 a further one from the sus- 
pected house, and four others. On January 24 twelve 
samples were taken. On the 25th two from the same. 
suspected house again. 


9208. We will take it generally you took a number of 
samples, guided by such clues as you have, and submitted 
those officially ?—I submitted the first lot to Mr, Ack-. 
royd, and he found in one sample a sublimate of-some 
kind which he could not say was arsenic or not, and I 
was specially suspicious that there was arsenic in this 
beer. I consuited with my Chairman and the Town 
Clerk, and we submitted samples to Mr, Richardson, of Mr. Richard 
Bradford. son’s reports 


9209. So that you took samples and submitted them 
for examination both officially and unofficially 7—Yes. 
This was. just after 'McNulty’s case. I took twelve 
official samples, which I did not know what to do with 
for a time, | rp 


9210. What did you do with them ?—Eventually I sent 
them to Mr. Allen for analysis. I was rather aweeaedly 
placed with regard to our public analyst... He had said 

there was no arsenic present in the beer, and then Mr. 

Richardson sent me reports showing there was arsenic, 

especially in two samples I sent; and that was the posi- 

tion of matters. 


9211. Did you send the same samples to Mr, Ackroyd ? 
—Two or three, 3 


| 

9212. And not always with concurring results ?—Mr. 
Ackroyd got hold of a more recent method of estimating 
arsenic. I sent him later one sample, which I also sent 
to Mr, Richardson, and Mr. Richardson reported 1-40th 
grain and Mr. Ackroyd 1-60th of a grain, so that there 
was not a great divergence. I sent also one or two to 
Mr, Allen, and also to Mr. Ackroyd. There was per- 
haps about the same divergence, or perhaps a little wider 
divergence in those cases, 


Mr. Ack- 
royd’s later 
report. 


9213, Taking it generally from one analysis or another, 
you had confirmation of the presence of arsenic ?—Yes, 


9214. Did you report it to the Health Committee ?— y_0.H’s re- 
This report has not yet been submitted to the Health port to To 
Committee. It has been submitted to the Chairman of Council. 
the Health Committee. E> 


9215. And will no doubt come before the Town Council 
in due course 7/—Yes. 
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9216. Have you sent a copy of it to the Local Govern- 
ment Board !—I have not. 


9217. Then you undertook a number of inquiries, 
which you mentioned in your report, inside and outside 
the borough 7—Yes. 

9218. Did you meet with any difficulty in making 
those inquiries ?—I must say that on the whole I had no 
difficulty, and certainly everyone seemed, except in one 
case, to give me all the information and assistance they 
could. In one case I did get a little obstruction. 


9219. Is that the one mentioned on page 10 ; it is out- 
side your district, is it not?—Yes. His malt kiln was 
also unfortunately just outside the boundary of the 
district of the medical officer with whom J went. 


9220. In the case of those premises you visited inside 
the borough, you had no difficulty in gaining admis- 
sion ?—No difficulty whatever. 


9221. Do you consider you have any right of entry 
there?—Do you mean into the breweries and the 
maltsters’ premises ? 


9222. Yes?—I am rather doubtful about that. 


9225. At all events that question did not arise, as 
you met with all facilities?—I did. I did not know 
whether they could be entered as a workshop or not. 


9224. You mentioned the samples of malt which were 
taken. Were those taken officially under the Sale of 
Hood and Drugs Act ?—I am afraid we cannot take malt 
officially. 


9225. (Professor Thorpe.) Why not,?—The malt is not 
on sale. 

9226. But if anything enters into composition of a 
food, it is by statute defined to be a food, or a drink ?— 
—That may be so. But I have been looking out to 
see 1f I could find power to do that. 


9227. Under the amending Act of 1899, would not 
you have power. There is a much wider definition 
given there of what a food is?—I consulted our Town 
Clerk, and I am not sure that I have power, and do not 
know whether I have power to enter into a malt house 
and take samples. 


9228. (Dr. Whitelegge.) Your conclusion was reached 
after consulting the Town Clerk ?—Yes. 


9229. What do you consider your power would be to 
take samples in the case of beer in a brewery ?—I do 
not. know that we have power. 

9250. As a matter of fact, did you take samples of 
malt at the maltster’s and beers at the brewery ?—Yes. 
Malt at the maltster’s and beer at one or two breweries. 


9231. Did you take any samples of brewing ingre- 
dients at the brewery ?—AIl these brewing ingredients 
were taken at the brewery, with the exception of a few 
taken at malt houses. 


9232. Did you inform the coroner in cases where you 
found reason to suppose that the cause of death was 
suspicious? In those cases in which it appeared that 
there was a question of arsenical poisoning, and which 
ented fatally, did you communicate with the coroner? 
—These cases were not under my care. 

9235. They came to your knowledge officially 7—Yes. 
They came to my knowledge, but two cases had been 
already reported to the coroner. The first case that 
died, and the second case were reported to the coroner. 


9234. So that there was no occasion for you to com- 
municate with him?—No. But in the third case I did 
not know whether it was going to be reported or not, 
and J got information of the death of Whalan, and I un- 
officially had a chat with the coroner. 


9235. Were you in communication with the public 
analyst?—We have been in constant communication 
with one another. 


9236. Were you in communication with the officers of 
the Board of Inland Revenue ?—No. | 

9237. You had no conference with them ?—No. 

9258. I was going to ask as to the action taken by 
the Town Council on the receipt of your report, but I 
gather that the report has not reached them ?—When I 
had the reports of Mr. Richardson giving the results of 
his analysis I had a consultation with the Town Clerk, 
and the Chairman; and Mr. Hammond Smith was 
present at the time. 


9239. The action you have taken was with their 
authority as well as your own ?—Yes. 


4576. 
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9240. But without coming in any formal way before 
the Committee or the Town Council ?~Yes. 


9241. You refer in your report to some points in the 
faulty construction of malt kilns (page 18). Did you 
meet with any which were constructed in a manner 
which satisfied you in all respects?—Yes. There are 
some kilns which, as far as I know, seem to be quite up 
to date. 


9242. Are plans for new constructions of this kind 
submitted to the Town Council ?—I think so. 


9243. Do they come before you in any way ?—No. 


9244. Do any plans come before you?—The only 
plans that have come before me since I have been in 
Halifax chiefly are dairies and cow sheds. 


9245. What amount of beer was taken for samples 
in Halifax ?—I think usually a quart. 

9246. (Professor Thorpe.) With respect to the point 
I raised, viz., as to your power to take samples of malt, 
you are aware that in the 1875 Act the definition of 
food was “ Every article used for food or drink by man 
other than drugs or water”’?—That is the original 
definition. 


9247. Are you not aware that in the present Act, the 
amended Act of 1899, the definition has been extended 
by the addition of these words, “ And any article which 
ordinarily enters into or is used im the composition 
or the preparation of human food ” ?—Yes. 
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9248. Malt is used in the preparation of human food ' 


in that sense /—It is. 

9249. And it is on sale by a maltster?—Yes. But 
there are certain steps to go through with regard to 
collection. I do not see how we could buy it in small 
quantities to submit it to analysis under the Act. 


9°50. You may apply for such an amount as you like, 
and tender what the man thinks is the equivalent value 
of it. You may take the malt and tender what he 
considers is its value ?—I have not attempted anything 
of that kind. I have considered the matter, and I 
thought we had not power. 


9251. Have you been advised by the Town Clerk you 
have no power?—lI believe that was his opinion. I 
cannot just remember the exact grounds. 


9252. With respect to the statement you made to Sir 
William Hart-Dyke as to your view whether these dis- 
crepancies in the statements of analyses may be 
accounted for, when you said that there might be an 
error of judgment because the amounts of arsenic were 
not weighed, but had to be estimated, what did you 
mean by that ?—I take it that it is a question of judg- 
ment, and one man’s judgment might differ slightly 
from another man’s judgment. 

9253. Is it your opinion that when the analyst has a 
small quantity in a tube he looks at it and says, “ That 
is 1-100th of a grain or equivalent to 1-100th of a 
grain” ?—AsI told you I am not an analyst, and I have 
only seen these tubes. I have never made one. 


9254. Are you not aware that the practice is that 
the analyst takes a standard tube and applies that 
standard ?—Yes. 


9255. And the standard mirror is the result of a 
definite amount ?—Quite so. 

9256. That is the way the estimation is made, a 
direct comparison ?—Yes, I am aware of that now. 

9257. Then your surmise that the discrepancies 
between analysts may be due to a greater or less 
quantity of sedimentary matter in the beer analysed 
is drawn from the analytical information which has 
been furnished you ?—Yes. 

9258. If the beer, for example, is not perfectly 
bright, it may happen that one analyst has taken it in 
the same turbid condition, and the other has drawn 
off his sample when the beer has been allowed to settle? 
—Yes. 

9259. And that the suspended yeast cells, which, of 
course, we all know secrete or are hable to secrete quan- 
tities of arsenic, might be really the cause of the 
difference ?—That was simply an opinion I expressed for 
what it was worth. 

9260. I quite agree with you that is so. It is not 
merely an opinion, but a fact. The amount can be con- 
siderably different due to that circumstance ?—How 
yeast cells get into it, I take it, is because beer is drawn 
from the bottom of the cask, and when the beer comes 
to get near the bottom the cask is tilted upwards. 
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Mr. J.T. 9261. Has it come to your knowledge that the amount 
Neveh, M.I)., of arsenic in beer is liable to alter with the age of the 
waver sumple?—No, I have not heard of that. 





f 4} 1902 
aL popetl 1p. 9262. You have not heard, for example, of any moulds 


getting into the beer and the amount of arsenic present 
in solution gradually getting less and less /—I am aware 
that there are certain moulds that will take up arsenic 
besides yeast. 


9263. You are not aware that as a further cause of 
discrepancy something may depend on the age of the 
sample analysed ?—I have not taken any samples with 
the view of ascertaining anything of that kind. 





Mr. 
F. Buckley. 
splat bans 9266. (Chairman.) You are managing director of 
dees Messrs. Webster and Sons’ brewery at Halifax ?—I am. 
outbreak. 


mas 9267. Can you tell us what precautions regarding 
Evidence in arsenic have been taken in your brewery auring 19U1, 
respect of after the manchester scare, and again since arsenic was 
Webster's reported in the beers at Halifax ’—In November and 
brewery. December last year, 1901, we had all our materials 
analysed, and. we had all our beers which were going out 
to our customers analysed by the borough analyst of 
Halifax. I sent down to Dr. Buchanan the results ot 
the analyses of all our materials and the analyst’s 
reports on what we have been using for the last twelve 
months, and we, as brewers, consider them favourable 

and satisfactory. 


9268. On the 14th August, 1901, four samples of malt 
were sent to the borough analyst, is that so%—1 can- 
not say positively, but we have sent very mnany samples 
to the borough analyst regularly. 

(Seeretary.) Looking through the analyses which Mr. 
Buckley was kind enough to send in reference to the 
year 1901, that is the period since the Manchester 
scare, but before arsenic was reported in the beers at 
Halifax, I notice that the total number of analyses he 
had sent us with regard to malt were four samples on 
August 14th, which were sent to the borough analyst, 
ana one sample on the 20th November, 1901, sent to the 
borough analyst. I do not think there were included 
any samples of beer at all. Very likely there were 
additional samples, but so far as your question, sir, is 
concerned, we have only evidence from the analyses 
which Mr. Buckley has sent us, that malts were analysed 
on two dates during 1901. 


9269. (Chairman.) Have you the results of those 
analyses ?—Yes, I think we have somewhere. There is 
one August 14th, 1901, from the borough analyst of 
Halifax. 

9270. (Sir William Hart-Dyke.) An analysis of malt ? 
— Yes. 

9271. (Chairman.) How 
samples of malt. 

9272. What was the result of the analyses ?—A1l free 
from arsenic. 

9273. On the 20th November, 1901, what was that /— 
We had just built a new kiln and wished to make our- 
selvés secure. We were afraid of a little moisture in 
the malt, and so sent this particular sample to ascertain 
what moisture was in the malt, and also any trace of 
arsenic. The borough analyst gives us 1°7 of moisture 
and no trace of arsenic on November 20th, 1901. 


9274. All we have evidence of is the analyses of four 
samples during the year 1901?—_Yes. 


Extent of 
analyses 
made for 
brewery in 
1901 


many samples?—Three 


9275. Did you have any beer examined by analysis ? 
—The beers we have had analysed were principally 
this year, 1902. All the beers we have sent out we have 
had carefully analysed. 

9276. Do you agree that, as was suggested by Mr. 
Hammond Smith, your brewery would have been send- 
ing out beer in December, 1991, made with malt died in 
February, 1901, before you discarded gas coke ?—I do. 

9277. Would malt thus used have been specially 
tested for arsenic?—I cannot say: It was specially 
tested in February, 1901, but I may add we have now 
new machinery of the very best kind, new brushing 
machines, and we should not expect to nnd any trace of 
arsenic in the malt that would he detrimental to the 
beer. 


and since 
outbreak 


Impltcated 
beer made 
from gas coke 
malt. 


9264. We have had it in evidence here by analysts Myr J. 7. 
that it is known the amount of arsenic tends to get less Neech, M.D. 
and less if the beer shows any symptoms of becoming D.P.H. 


mouldy. You are not aware of that /—l am not aware Tap 
of that fact, but I can quite understand that would take 11 April 1902 
place, because I know there are moulds that take up 
arsenic readily. I have details here of a case of arsemi- Medicinal 
cal poisoning with well-marked paralysis due simply to dose of 
the administration of medicinal doses of arsenic. It arsenic 
occurred in Halifax. causing 
9265. (Sir William Church.) We know that condition paralysing 
very well?—I have a photograph of the case here 
(photograph shown). It was due to ten minim doses 
daily, extending over three weeks. 





Mr. F, Bucky, called; and Examined. 


9278. Does the new machinery include any new 
arrangement of kilns ?—It is a pertectly new kiln, now 
working its second season, a very large kiln, 120 
quarters. 

9279. Are there special improvements in that kiln ?— 
The latest improvements in machinery we could get with- 
out regard to cost or anything. 

9280. Improvements to guard against arsenic ?—Yes, 
and for brushing the malt to make it perfectly clean. 

9281. Could you describe the precautions against 
arsenic shortly (—As far as the precautions agaist 
arsenic go, we have taken great precautions in drying 
our Eng‘ish barley before steeping it up to Christmas, 
but after that we consider it has ample time to sweat 
in the stack, and does not require drying. We take every 
precaution when we. take the malt off the kiln floor 
su have it very carefully brushed with these machines 
and stacked away in the wood bins, and before it goes 
to the brewery, wiich is 100 yards away—we never keep 
a sack of malt at the brewery, sending it up for imme-— 
diate use in small quantities—before it goes up it is 
carefully brushed again, so that no trace of arsenic can 
remain on the barley when it leaves the malt kilns. 


9282. Have you tested the effect of the brushing in 
removing arsenic?—I cannot say that we have. We 
have tested malts, of which I have submitted to you the 
analysts’ reports of this year from Mr, Richardson, of 
Bradford, Mr. Hehner, of London, Mr. Thompson, of 
Manchester, and others. We have been most careful 
this year to have all our malts analysed before we use 
them, and all the beers before we send them out. 


9283. You mean in this year 1902 ?—Yes. 


9284. Have you many analyses made in 1902?—Yes, 
I think you have seen them, but I will put them in 
again. (Analysts’ reports put in.) 

9285. What you hand in is a statement of the analyses 
which. have been made since the beginning of 1902 ?— 
Yes. 


9286. Have you any objection to the whole or any 
part of this being published in our report ?—I would 
much prefer it not being published. I do not think it 
would be to our interest, and it would not be to the 
interest of the public generally to publish those reports 
particularly the analysts’ reports. 
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9287. (Sir William Hart-Dyke.) The analysis is very 
favourable, is it not, so far as your position is con- 
cerned—it rather goes to prove the precautions you have 
taken ?—It is quite true, but there are reporters of 
newspapers and editors who) take a liberty with the 
trade and do it serious injury. We as brewers in 
Halifax have a large Brewers’ Association representing, 
T should think, a million of capital, and we know that Formation 
the Lancashire brewers have suffered very much from Brewers’ 
the newspaper reports when they were using every effort Associa! ior 
to produce a good saleable article, the same as we are in Halifax. 
doing to-day. And that is the reason I, personally, on 
behalf of our firm, would very strongly object to the 
analyses being published; but, of course, we are in 
your hands. We are very wishful to give you all the 
assistance we possibly can. 


9288. You are pleading this not recklessly, but after 
the experience of the Lancashire brewers ?—Yes, and 
from what I have gone through personally myself these 
last four or five months. I have taken a great interest 
in this matter, and have met a medical gentleman and 
gone into the matter carefully, and I think it will be 
unwise to publish these reports. 


. MINUTES OF EVIDENCE. 


Mr. 9289. (Chairman.) You have helped to found the 
F. Buckley. Brewers’ Association, I believe ?—I have, ' 

‘April 1902 9290. You and others in the business have consulted 
agp le. together as to the best means of attaining to perfect 
security in respect to arsenic ?—That is so. 

9291. It is interesting for the Commissioners to have 
these reports of analyses. I do not think it is neces- 
sary they should be published ?—I have no objection at 
all to the Commissioners having any particulars. 


9292. (Sir William Hart-Dyke.) So far as I am. con- 
cerned, ] may say that you volunteered to give us all 
the information you can, and we ought to consider you ? 
-—I speak for the brewers, and I am sure we are quite 
willing to give you all the information we can from our 
books, from our breweries, and from the maltings. We 
are quite as anxious as you are in the public interest. 
I am sure that every brewer will be pleased to open his 
books for perusal at any time. 





9295. (Chairman.) Could you give us any general re- 

marks regarding the present position of the Halifax 

Kinds of fuel Prewers as regards the arsenic question ?—In the first 

place many of them were using gas coke or oven coke 

before the Manchester scare, but since then many of 

them have gone over to anthracite, and some of them 

have changed back again to coke. They found that 

they could produce a better malt in some cases than with 

anthracite, but we have never used anything but 

- anthracite for more than five months. I think the 

result has proved that anthracite is far the better 
material to use than oven coke. 


9294. In what respect better ’—We found the results 
better in our malts when we have examined them after- 
wards. 

9295. Do you mean in the flavour of the malt?—In 
the less percentage of arsenic in the malt by using 
anthracite than with oven coke. 


9296. You find it does produve a less percentage 
of arsenic than the coke you have been using? 
—Yes. We should be very glad, I am sure, if 
you have any suggestions to make to us as to what 
kind of coke to use, or anthracite. We should be very 
pleased if you could recommend any fuel from any 
particular district. It would not be a question of cost 
in getting that material. 


9297. (Professor Thorpe.) The statement you have 
just now made is so important, namely, that in your 
experience a better result is given by the use of anthra- 
cite than by oven coke, that we should be glad to have 
the analytical evidence upon which that is based, if 
you can furnish us with it. It is very pertinent to the 
whole inquiry?—Mr. Hammond Smith will bear me 
out, I think, that when Dr. Smith came to Halifax 
about this scare in the town we immediately gave up 
oven coke and commenced using anthracite, and the 
proof is in the analyst’s report now that we find less in 
using anthracite than by using oven coke. 


9298. Have you ever used gas coke?—Yes, 


9299. You are clear as to the distinction between gas 
and oven coke ?—Quite. 


used. 


Advantage 
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9500. (Chairman.) Gas coke produced more arsenic in 
the malt than oven coke?—I would not say that in all 
cases. Some brewers say not. They vary very much in 
respect to that. Jf you will allow me to make a state- 
ment, we are very anxious to get at a sound basis of 
analysis. The Excise officers took a sample, on which 
I received a letter from the Inland Revenue at 
Somerset House on the 21st March, that the sample 
had been sent by the Excise and they found 1-80th of a 
grain per gallon. I immediately wrote in reply to say 
‘that I would send the duplicate sample to Mr. Richard- 
son of Bradford, and would acquaint him of the fact 
that a sample had been sent to Somerset House to be 
analysed, and to most carefully give his attention to 
the matter, and let me have a detailed report of the 
analysis of the sample. Before that I had the malt 
that this beer was brewed from analysed, and the one 
sample, the Yorkshire malt, was 1-700th of a grain per 
lb., and the foreign 1-1000th part of a grain per lb. I 
then got from Mr. Richardson of Bradford an analysis 
of a duplicate of the sample which was sent to Somerset 
House, whose analysis was 1-80th, but Mr. Richard- 
son’s was 1-500th. » 


9301. (Sir William Hart-Dyke.) An identical sample ? 
—Yes. He said “In my opinion he is quite mistaken 
whoever has analysed that.” I told him who it had 
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gone to. We feel very much upset when we get two re- 
ports like that in one week from one sample of beer, 
divided into two, one sealed and left with us and the 
other sent to Somerset House. We very much desire 
that a second or third person should be appointed to 
analyse this beer, if'a prosecution should be ever taken 
or a standard of any kind fixed upon. We are quite 
satisfied ourselves that this beer which is now being 
consumed is a good sound wholesome beer, and not 
detrimental to the customer, in spite of the fact that 
Somerset House said it had 1-80th. 

9302. (Sir William Church.) Might I ask what you 
mean by an identical sample ’—The sample was taken 
by the Excise officer and divided into two. He seals 
it up, takes one away with him, and leaves the other 
with our brewer. 


9303. (Professor Thorpe.) That was a sample of beer 
brewed on the 10th February, 1902 /—1t was. 


9304. (Sir William Hart-Dyke.) You are deeply 
anxious, and the trade generally is deeply anxious, 
maltsters and brewers alike, for future security? With 
regard to malt dust, are you not of opinion that cleanli- 
ness in regard to this matter in all malt kilns is a very 
necessary element ?—I am. 


9305. Are you aware that in this malt dust consider- 
able quantities of arsenic have been found ?—Yes, | am 
quite aware of that. ; 


9306. In that dust itself ?—Yes. 


9307. And you think, in addition to the extreme care 
in regard to the selection of fuel, that cleanliness is 
one ot the first objects as regards the malting business ? 
—Yes, most essential. 


9308. The more especialiy as regards the malt dust ? 
—Yes. 

9509. Is this malt dust ever used for stock feeding 
purposes ?—Do you mean the dust that comes frivin the 
inachines ? 

9310. Yes ?—Yes, it is, 

9311. Is it used for feeding sheep and calves ?7—Yes, 
but only the culms, you know. 


9312. There is a disitimetion between tthat and the dust 
which collects in the kiln. What is done with the duct 
that collects in the kiln, not the culms ?—We do not sell 
that at all. 


9313. (Chairman.) What is done wilth it ; is it burned 
or burieu ?—It is carried away and put on to the tip as 
rubbish. 


9314. (Sir William Hart-Dyke.) You say that you 
would be glad to submit to any restriction imposea as 
regards the use of any particular kind of fuel ?—Yes. , 


9315. You suggested that you would be gilad to get 
any hint with regard to the use of any particular fuel. 
Taking the trade generally, whether the malting or 
brewing trade, you would not consider it any serious 
monetary loss to you, or any charge upon your trade, 
if restrictions were placed upon you in regard to this or 
that kind of fuel ?—No, I do not think we should object. 


9316. Provided you could get security, and were in a 
more secure position as regards this danger ?—Exactly. 
I may add that the maltsters and brewers in the district 
who are using coke and coke and anthracite mixed, are 
using lime, and taking all precautions possible to pre- 
vent any contamination taking place in the malt. 

9317. They are using lime, are they ?—Yes, many of 
them. 


9318. (Professor Thorpe.) With reference to the sbate- 
ment you have made as to the discrepancy between the 
result of different analyses, and your desire, in which 
I deeply sympathise, that there should be some definite 
method laid down, I find that the beer which was 
brewed on the 10th February, 1902, was reported by the 
Inland Revenue to contain 1-80th of a grain per gallon, 
whereas you say the same sample you sent to Mr. 
Richardson was reported to you to contain 1-500th of a 
grain ?—That is quite true.* 

9319. I find you sent to Mr. Otto Hehner a sample of 
your beer on the 3rd February, 1902 ?—Yes.t+ 


9320. And that Mr. Hehner reported that that beer 
contained 1-80th of a grain per gallon ?—Yes. 





* This was No. 25: Gyle, brewed from all new malt. 
+ This beer was brewed from all old malt. 
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9321. Would that beer be in any way different from 
the beer brewed on the 10th February /—It was not the 
same beer. 


9322. Probably not, but would it be brewed from the 
same malt ?—Yes, it probably would.* 


9323: Then there is a substantial agreement between 
Mr. Hehner and what was reported from the Inland 
Revenue laboratory as to the amount of arsenic present ? 
—Yes. It depends whether it was common beer or best 
beer. . 


9324. There might be a slight difference in the 
specific gravity no doubt, but that slight difference in 
the gravity would not make any very perceptible amount 
of difference in the result ?—Would you mind my look- 
ing at Hehner’s certificates? It does not say what class 
of beer it was. 


9225. Have you any means of knowing what the 
original gravity of that beer would be ?—I could ascer- 
tain. I could not tell you from memory now. 


9326. You have no knowledge at all? Would it be 
a heavy or light beer?—I could not say from memory. 


9327. You cannot give me ‘any idea of any of these? 
—Not from memory, but I could if I were at the brewery. 


9328. I also find at the same date you also sent to 
Mr. Hehner another sample which was marked No. 10X, 
and which was reported by him to contain 1-60th of a 
grain of arsenious oxide per gallon. Would that beer 
be brewed from the same materials as the one I have 
just mentioned !—I am sure I could not tell you with- 
out I was at the brewery. I could refer and let you 
know, and should be very pleased to do so. 


9329. Inasmuch as it was sent at the same time, have 
you reason to believe the materials are very different ? 
It would be probably from the same malt?—I do not 
think it would be very much different. 


9330. It would be from the same malt, »t probably 
in different proportion?—We make our own malts, 
and the proportions would vary somewhat. 


9331. There are two independent results, you see, Tho 
beer you have mentioned of the 10th February, which 
was found to contain by the Inland Revenue chemists 
1-80th, has also been subsequently re-analysed, and the 
duplicate is given as 1-100th. There is a discrepancy 
between 1-80th and 1-100th. Those are discrepancies I 
think you will admit of an order which may occur ; 
1-70th, 1-80th, to1-100th are all magnitudes of very much 
the same order ?—Yes. 


9332. A sample of beer brewed by you on the 24th 
December, 1901, would be brewed from malt which pro- 
bably was made by the use of gas coke ?—Some portion 
of it; not all of it. 


9333. Can you tell me relatively what proportion 
would be made from gas coke? I have details from your 
returns of the actual amount of malt employed; pro- 
bably some of it would be made from English barley and 
some from foreign barley ?—Yes, some from Yorkshire 
barley and some from foreign. 


9334. But it would be all heated by the same fuel ?— 
Yes; it was in our own kilns. 

9335. You say some of it would be made by the use of 
gas coke ?—Some portion of it. 


9336. A large portion of it?—Not a large portion. 

9337. What would be the other fuel used ?~Anthra- 
cite. 

9338. That beer was a gravity of 1045. Would that in 
your judgment be a stronger beer or not than this one 
sent to Mr. Hehner?—I am sorry I cannot answer that 
question. I have no_ particulars with me. 


9339. That was reported to contain 1-50th grain per 
gallon. Do you think that is out of the question ?—I do. 


9340. Although it was made partially from malt made 
with gas coke ?—Probably another analyst analysing the 
same beer would put it 1-200th or 1-150th. 


9341. But you have no other reason to suppose that 
the result is inaccurate? Why do you say that it is out 
of the question that it contains the amount of 1-50th of 
a grain?—We have had so many yaried reports. We 
never get two alike. ‘ 


cate The “ Brown) Cow”’ is an inn which you supply? 
—Yes. 





* I find this was not brewed with the same malt. 
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9343. Is it a tied house?—~Yes, the “Brown Cow,” 
Burnley Road, Halifax. 


9344. A sample of beer taken by one of our officers 
from that house contained 1-30th of a grain per gallon. 
He was unable to ascertain when that beer was brewed 
or what materials were employed. In the same way do 
you think that is a quantity which could not by any 
possibility be in ?—I think it is a grave mistake on some- 
one’s part. I do not think they obtained that per- 
centage. I trust all ‘these figures are not going out to 
the public, gentlemen? 


9345. (Sir William Church.) You introduced them 
yourself, not the Commission. You introduced them by 
saying you had an analysis in which there was 1-80th of 
a grain and the other 1-500th, and out of that it is 
necessary to go into the analyses ?—I did introduce the 
figures, but I certainly introduced them in the interest 
of the brewers, that we might have a better system of 
analysis than we have, when we have such conflicting 
evidence as I have brought before you to-day. 


9346. That is the very point we are trying to bring 
about ourselves, and it is very valuable we should know 
allaboutit. Here there is not conflicting evidence. You 
do not seem to have had these beers analysed which you 
are now being asked about. There is only one analysis? 
—Some of those reports are last year’s, 1901, not this 
year’s, 


9347. But in 1901 you knew there was danger of beer 
being contaminated by arsenic?—We have taken every 
precaution since that date. There was no report of any 
arsenic in gur district. It was in Lancashire. 


9348. Probably most of your beers which went out 
before Christmas time were brewed with malt made with 
gas coke in the preceding year?—Yes, and anthracite. 
They were inixed. 


9349. You used nothing but gas coke at all up to 20th 
February, 1901?—No, we had been only malting then 
one season; we used nothing but coke the first season. 
Since then we have used anthracite. 


9350. So that a great portion of the beer sent out in 
1901 would have been made by gas coke malt ?—Yes. 


9351. I rather gathered from what you have said to 
Lord Kelvin that you think brushing the malt is a very 
great safeguard ?—I do. 


9352. But you have never determined the difference 
between unbrushed malt and brushed malt so far as the 
percentage of arsenic present is concerned ?—No, I do 
not think we have. 


9353. Therefore it is a perfect assumption of yours 
that your brushing cleans the malt?—No, it is not an 
assumption. I have heard of other brewers doing it, and 
they have found a great benefit in brushing it. 

9354. But it would be brushed long before there was 
any knowledge of arsenic being liable ‘to be in it?—Not 
so much as it is now. 


9355. That I grant you. But you do not know of 
your own know:edge that your malt was more highly 
contaminated before it was brushed than afterwards ?— 
We have found by paying special attention to the brush- 


ing that on analysis the malt has been much freer from 


any objectionable arsenical matter. 


9356. It has been a good sample, but you do not 
seem to have had the unbrushed malt analysed ?—No, I 
cannot say we have. 


9357. (Chairman.) Would it not be a good thing to 
have the malt examined at different stages, one stage 
being the end of the kilning process, before brushing, 
and then a sample of the same malt after brushing, 
which would show how much arsenic is taken out by 
the brushing ? 





9358. (Sir William Church.) You say that you have 
lately put up a large kiin for 120 quarters with improve- 
ments. 
wth regard to the admission of hot air, or what ?—We 
have all the latest improvements in the machinery for 
dressing and cleaning both the barley and the malt. 


9359. Not any new plan of passing the hot air 
through ?—No. 


9360. (Chairman.) Have you any experience of kilns 
in which the fumes from the furnace do not pass through 
the malt ?—No. 
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9362. (Dr. Whitelegge.) In your new kiln is there 
more than one floor ?—Only one floor in the kiln itself. 

9363. You have a dust chamber ?—Yes. 

9364. Did you hear Mr. Thompson’s evidence this 
morning ?—I did not. 

9365. There is a dust chamber below ?—Yes. 

9366. Is anything interposed between the fumes and 
the under surface of the drying floor?—There is a large 
disperser at the top. 

9367. Against which the fumes must strike before 
they go upwards ?—Yes. 

9368. I understand that up toa certain date you used 
gas coke ?—Yes. 

9369. After that time I understand that you sub- 
stituted oven coke; is that right ?—Yes. 

9370. And afterwards you gave up both gas coke and 
oven coke, and had anthracite on1y /—That is so. 

9371. Can you say at what date you ceased to use coke 
of any kind?—I could not remember. It would be 
about December or January last. 

9372. So that for about ten months you have used 
oven coke ?—Yes. 

9575. As the result of your own experience, and of 
what you have learned, do you consider that gas coke 
is a proper fuel to be used in malting?~I should not 
like to say. 

9374. You have given it up in your own works ?— 
Yes. We have found the anthracite coal better. 

9375. But better by reason of the exclusion of 
arsenic, I gather from your evidence ?—Yes. 

9376. If it is better by reason of exclusion of 
arsenic, does not it follow that gas coke is not the right 
fuel to use ?—In some cases it might do. 

9377. Do you think you would like to revert to the 
use of gas coke in your own works ?—No. 

9378. But you are not prepared to say it would be 
wrong in other works?—I should not. 

9379. Are you acquainted with the report of the 
Manchester Brewers’ Expert Committee?I read it 
through at the time, and I have gone into it occasion- 
ally. 

9380. When it was issued in May, 1901?—Yes. 

9381. Do you remember one of the recommendations 
is that the maltster be required to give a guarantee to 
the brewer that he does not employ gas coke in the 
preparation of his malt” ?—Yes. 

9382. You noticed that at the time ?—Yes. 


9383. But you did not take any action upon it at 
that time?—No; we were only just commencing at 
that time. 

9384. It is within your knowledge that other brewers 
in the Halifax district took action upon it?—It is not 
within my knowledge. I do not know what they did. 

9385. Another recommendation is “That the malt 
culms be regularly tested for the presence of arsenic.’ 
Was that done? No, I do not think it was. 

9386. You brushed all your malt ?—Yes. 

9387. Would you say it is wrong to omit brushing 
as a matter of precaution ?—Yes. 

9388. In any case?—I should certainly recommend 
brushing it. 

9389. Who is your chemist ?—We have not a fixed 
chemist. Our borough analyst is the man we employ. 

9390. You mention Mr. Hehner and Mr. Richard- 
son. You have sent samples to different chemists at 
different times ?—Yes. 

9391. For examination for arsenic ?—Yes, positively. 


9392. Since when is that ?—The last four months. 
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9393. Since the occurrence in Halifax ?—Yes. 


9394. But not before then?—No, not regularly. 
Perhaps twice a year. 


9595. Do you propose to continue that practice ?— 
Yes. 


9396. Irrespective of any further mischief ?—Cer- 
tainly. 

9397. Do you buy malt as well as make it?—No, 
very seldom indeed. 


9398. It you were to buy malt, would you require a 
guarantee ?—Certainly. 


9399. Of what kind ?—That it was free from arsenic. 


9400. Would you require any guarantee as to the 
malt being prepared with a particular kind of fuel ?— 
We should now, yes. 


9401. And that would be right in future time ?—Yes. 


9402. Do you test the fuel that is used ?—We have 
had it tested; tested about a month ago. 


9403. You have had it tested on your own behalf ?— 
Yes, by the borough analyst. 


9404. Do you require a guarantee with that of free- 
dom from arsenic?—Yes, we get them to certify that. 


9405. Do you require a certificate that it has been 
picked over, or is it picked over at your works ?—It is 
carefully gone through by our maltster. 


9406. You told us of the discrepancy of analytical 
results in the case of beer; can you say anything 
about a similar discrepancy as regards malt? Have 
you submitted samples of malt to different analysts ?— 
Yes; we have submitted a few, and I have the reports. 


9407. A sample of the same bulk was sent to two 
different analysts ?~Yes. 


9408. And with discrepant results ?—Yes. 


9409. Would you expect in the heap of malt con- 
taining arsenic to find the arsenic equally diffused ?— 
In some cases, yes. Do you mean in a bin of malt? 


9410. Yes; take a bin of malt. I understand you 
have given a good deal of attention to this, and I am 
asking for information. Given a bin of malt or a heap 
of malt, would you expect arsenic to be equally 
diffused ?—Yes. 


9411. How does the danger arise of the arsenic 
getting into the malt?—I should think it arises from 
the fumes. 


9412. And dust ?—And dust. 


9413. Dust entering direct into it from the current 
of hot air and also dust falling into it that has been 
allowed to accumulate on a surface above, is not that 
so ?—Yes. 


9414. Would not dust falling into it tend to be 
very unequally diffused ?—Yes, I should say it would. 


9415. So that you would not always expect to find 
uniformity, would you?—It is very uncertain. 


9416. But you have not made any observations in 
that direction?—No, I nave not. 


9417. (Chairman.) Is there any mixing of the malt 
in moving it; mixing it up with a shovel or anything 
else?—No, we keep the different qualities separate. 


9418. (Dr. Whiteleqge.) If dust falls in, it remains 
there, does it?—It is brushed before it leaves the malt 
kiln, and brushed again before it goes up to the 
brewery. We always rebrush it before it leaves the 
maltings. 


9419. You told us that the sample that was sent to 
Mr. Richardson was identical with the one taken by 
the Excise officers. In what way did you hear the 
result of the analysis at Somerset House?—I had a 
letter from them, which I have laid before you. 


(Sir William Hart-Dyke in the chaur., 


Mr. A. Worsicx, Maltster, of Elland, called; and Examined. 


9420. (Chairman.) How many years have you been 
in the malting trade?—This is my twentieth year. 

C421. You have been actively employed in the trade 
for twenty years ?—That is so. 

9422. Before these circumstances at Halifax you 


heard and read a good deal concerning the Manchester 
scare t—--Yes. 


9423. Upon reading the accounts in the newspapers 
of the proceedings of this Commission did you take 
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greater precautions with regard to the fuel you used ~ 


in your business to protect the malt from the danger 
of arsenic ?—Yes. 


9424. Can you tell us what special precautions you 
have taken? JI am putting on one side for the moment 
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what happened at Halifax?—The first intimation I 
had of it was in December, 1900. I, like most 
maltsters, was flattering myself we were all right ; that 
it was the sugar which was wrong. According to the 
reports, beers on being analysed without any glucose 
and sugar were still found to be more or less contami- 
nated. I then heard that malt had been tested, anc 
was found to contain arsenic. I sent my samples off 
immediately, about the middle of December, 1900. 


9425. Where did you send them?—To Dr. Miller, of 
Manchester. He reported that they were not as clear 
as they ought to be. He said they were not right. I 
was very much surprised at this, and went to have a 
chat with him, and asked him what he considered 
would be the best fuel to use. At that time he could 
not tell me. He said he thought anthracite coal would 
be the best, and I immediately changed on to anthracite 
at that time. I dried a few kilns of malt with it, and 1 
sent them to be tested. He reported they were 
pure. I also put in new machines; I had a machine 
at that time with boaters in it, a centrifugal ‘‘ Baron,” 
and I heard that brushes were much more effective ; 
and I had the brushes attached to the beaters which 
rubbed the malt alongside of the screen. It certainly 
took out all the culms, and I had also aspirators 
attached to the machines which sucked out pretty well 
all the dust, took it away into a stive room, or dust 
room. Then I put a similar machino in. I still found 
on the second machine that I have more or less out, 
and I have a sample here of the different culms. 


9426. Malt samples?—No, samples of the culms and 


. the dust. 


Care needed 
in selecting 
anthracite. 


9427. This Manchester analyst, Dr. Miller, communi- 
cated to you that there was arsenic in these samples 
which you sent up?—Yes. 

9428. And suggested to you that probably the pre 
sence of this arsenic arose from the fuel which you 
were using, and suggested that you should change the 
fuel you hal been using and use anthracite ?—That is 
SO. 


9429. Did he tell you that there was danger from 
using gas coke?—I do not think he did. 
I do not remember. | He was still in doubt 
about it himself. It was a very early stage at that 
time. There was a greit deal of uncertainty expressed 
as to which was the best. Many people thought coke 
‘vas the best fuel. He could not really help me, but 
he said h thought anthracite would be the best, and 
it proved to be yo in my case. 


9430. Can you say yourself from personal experience 


that you think gas coke is undesirable for malting? 
As a general opinion; I do not wish to tie you down 
too closely ?—I think it is. 
9431. Do you think that opinion is largely held by 
maltsters in Yorkshire at this moment, that gas coke 
is not a good fuel for malting purposes, that 14 is more 
likely to contain arsenic than anthracite ?—That is so. 


9432. That is the general opinion in the Trade ?— 
That is so. 


9433. Can you show us any reports of analyses you 
have had made ?—Yes. 


9434. Can you quote one or two to the Com- 


missioa, or do you wish to band them in as evidence ?— 
No, I do not. 


9435. You would rather not?—Yes. JI was asked to 
state what precautions I have been taking, and the 
analyst’s papers I have here date back from December, 
1900, up to the present time. 

9436. Since Deceinber, 1900, you have been having 
-onstant analyses of your maltings?—Yes, the last is 
March 20th, 1902,-b it I have one at home that came 
this week, which I have not beought here. It is still 
the same report. He says, “ Mar-h 20th: I have tested 
for arsenic. the sampies of malt brought from you to- 
day. The results are as under: Northowram is pure, 
and Elland is pure.” 


9437. Taking those analyses before you as a whole 
what is the result of them as regards the presence of 
arsenic in any sample that you sent up?—I find them 
to come out fairly consistently pure since I have taken 
precautions of being careful iny the selection of my 
fuel. I have been careful in selecting the anthracite 
because I found that to vary. 


9438. You found cven with the use of anthracite some 
care should be taken in regard to the coal used ?- -That 
ls so. 


- than the paper guarantee ?—Yes. 


ROYAL COMMISSION ON ARSENICAL POISONING : 


9439. Do you think it should be picked over by hand 
or examined closely ?—I instructed my foremen when 
choy were taking in fresh loads of coal to look out for 
any of the pyrites, and now and then one has found a 
metal substance, and they have instructions to pick 
that out. It is very rarely we do come across it. 


9440. But when found it should be nicked out at 
onze ?—Yes. 

9441. Do you wish the Commission to understand that 
since you have been more particular as! to the use of 
your fuel and used anthracite carefully examined be- 
fore use, that the analyses have shown a great im- 
provement as regards the presence of arsenic /—Tnat 
is SO. 


9442. That is what you wish the Commission to under- 
stand ?—Yes, and many of my customers of Lancashire 
both test the malt itself and submit it to other brewers’ 
chemists for their testing. Most of my customers had 
Dr. Miller as their analyst ; some have had Dr. Camp- 
bell Brown of Liverpool. The samples have come out 
all right. 

9443. With regard to the brewers, your customers, 
have you had requests from them to give any guarantee 
as regards the malt you supply, or as to special treat- 
ment with regard to fuel?—Yes, I have sometimes. I 
had a customer in Salford at the time of the Manches- 
ter scare. They had no difficulty with their beers 
at that time, but at the same time they were very 
anxious about it, and they said that all malt would have 
to be guaranteed free from arsenic. The malt I sent 
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results were I believe perfectly satisfactory. 


9444. Have you made any effort to get a guarantec 
from the persons you. buy fuel from?—iI have asked 
them for it. ) 

9445. Have you endeavoured to get anything like a 
guarantee as to freedom from pyrites 1—Tihey have sent 
me analysis of their coal, which is quite free from 
arsenic, as they state, but at the same time most of 
them are very chary about giving you a guarantee about 
freedom from arsenic. They know you are quite liable 
to have more or less in all coal. 


9446. In each case, where possible, do you get a 
guarantee as to freelom?—No, I do not. Of course, 
knocking about myself, doing most of my own travelling, 
I come across many maltsters, and we have a chat with 
one another, and we have found out in that way a few 
collieries whose coal has proved: itself to be very good. 
I have never asked them for a guarantee of purity at all. 
I have received their reports, and I think I have one 
or two here. There is a tender here, “I beg to thank 
you for your esteemed favour of the 26th, and I have 
much pleasure in handing you our price for best malting 
coal free from arsenic, as you will see from report of 
our analyst, copy of which we send you herewith.” 
There is the analysis of the coal. 


9447. You wish us to understand that if maltsters 
travelled about like yourself, and were careful as to 
the selection of the colliery, it would. be more valuable 
It is very easy to 
say, “They are guaranteed Tree from arsenic”; but L 
do not see really what good that is to us. The thing 
that we must go by is the purity of our malt after being 
dried. I have found that the best way. J do not 
think much about their guarantees. They do not bind 
themselves in any way. The analysts teli me they can 
get hold of a piece of coal that is perfectly free, but 
it does not say the whole truck is free. In a huge piece 
ci coal—and amthracite coal is in very large blocks, in- 
deed_——in breaking them down it is quite pcssible at 
times to come across a litile of the pyrites. You might 
analyse several pieces of coal out of the same truck and 
find them pure, and still find one piece with the pyrites 
which would give arsenic. At the same time there are 
no doubt seams wnicn are really very free trom sulphur, 
and where sulphur is, I believe arsenic is. 


9448. Were you using in your malting process in 
August last gas coke, or last year at all 1—No. 


9449. You were not using any gas coke in 1901?—No, 
not at all. 


9450. Only anthracite ?—That is so. 


9451. But. during the previous season did you use 
any gas coke?—I used a very little gas coke, because 
the season does not commence until the en] of Nep- 
tember or the beginning uf October, and I-changed in 
December absolutely to coal. 
a blend in the 1900-1901 season. 
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9452. You might have been applying in August last 
malt which had been dried possibly by gas coke ?— 
I should think it was very unlikely at that time. That 
is something like eight or nine montns afterwacds. 

9453. It has been suggested by Mr. Hammond Smith 
that some malts supplied ly you to Alderscun’s Brewery 
from your town malting in Augus: last might have been 
made over gas coke?—{f should think noi. 

9454. You think it is not possible?—No. The prin- 
cipal coke I was using there before I changed over to 
anthracite was made at a pit just above the kiln, and 
the coke I had been using was principally from that 
colliery, which has a reputation of being very free from 
sulphur. 

9435. (Sir William Church.) That would be oven 
coke /—That is so. 

9456. (Chairman.) Not gas coke at all?—That would 
be oven coke. But you asked me if I had used any 
gas coke, and I said “Yes.” I had about two or three 
loads of gas coke, but the principal fuel was this oven 
coke. | 

9497. You believe in the brushing process as a valu- 
able process ?—It takes all the loose material from the 
corn, and polishes it up. Sometimes in corns you will 
find a bit of husk loose, what we call beeswing. It 
brushes all that off; takes that away, and leaves you 
a clean malt. 


9458. The idea being if there is any mischief occurring 
the fumes will attach to these portions, and that is 
where arsenious oxide is likely to be, and that by 
the brushing process you do away with the danger ?— 
That is so. 

9459. I suppose you have never taken the trouble to 
test any malt for arsenic before the brushing process 
to see the distinction between the two?—I have not; 
not to give you an approximate amount. But I have 
done this. I have had samples taken out of a heap and 
sent off for the test ; just taken out of the heap, and 
then I have had samples put through the brushers out 
of the same heap, and sent that; and the analyst told 
me that the brushed malt came out very well indeed— 
“ a shade purer, at any rate, than the other,” that is how 
Dr. Miller put it. 


9460. That is to say pure as regards the presence of 
arsenic /—That is so. 

9461. (Dr. Whitelegge.) Did he say a shade purer P— 
Yes.* 

9462. (Chairman.) There was a difference at all events 
in favour of the brushing, and his expression was “a 
shade purer ?”—yYes. 

9463. (Dr. Hammond Smith.) Perhaps you can clear 
up this suggestion of mine. Some malt was supplied by 
you to Alderson’s Brewery in August last. I think that 
was your statement. I have it here written down, that 
you were frequently supplying Alderson’s, and some of 
that went straight from the Northowram malting to 
Alderson’s ?—That is so. 

9464. Some of the malt went from the Northowram 
malting in August last ?—Yes. 

9465. To Alderson’s ?—Yes, 

9466. That at the date in August the malt sent might 


probably have been some of the older malt made by you” 


before you changed to anthracite, malt stored up at your 
maltings?—I do not think so. 

9467. That is what I understood from you 2?—T should 
not think so. I could not tell you from memory. 


9468. But you could hardly tell in any other way than 
from memory, because your malt at Northowram is 
stacked in great heaps against the wall in the malt 
room ?—Yes. But itis a kiln where | am working regu- 
iarly taking the malt away. 

__ 9469. At what date did you change the fuel at 
“orthowram ?—About 20th December, 1900. 

9470 That is exactly the date I have in my hands. I 

tather gathered from your foreman that in August, 1901, 


there would have been some stock of malt made before 
that date ?—I could not tell you. 





* T find on reference that Dr. Miller stated the brushed 
malt was a distinct improvement on the unbrushed, and not 
as stated to the Commission. 


AT 


9471. (Sir Wiliam Church.) You have told us that the 
anthracite you received is in large blocks, and ‘that you 
have to break it up before putting it on the furnaces ?— 
That is so. 


9472. Could you, as a practical man, tell me whether 
it would increase the labour that your stokers 
should pick out any lumps which look as if they con- 
tained pynites. They can easily learn to recognise them, 
cannot they /—Quite easily. It is a metallic substance. 
It is easily detected as different from the coal. 

9473. I suppose you have given those instructions to 
them ?—That is so. 

9474. Do you find often lumps of pyrites ?—Very 
rarely indeed, but just at isolated times. 

9475. When maltsters are preparing their anthracite 
for putting upon the furnaces, it would be, comparatively 
speaking, an easy thing to eliminate most of the pyrites 
accidentally present ?—That is so. 

9476. (Dr. Whitelegge.) Do you use any lime P—I have 
used a little. ‘ 

9477. With the view of checking the dissemination of 
arsenic /—Yes. 


9478. You attribute the freedom of the malt from ar- 
senic to the precautions you take in the matter of fuel. 
You do not attribute anything, do you, to any peculiar 
construction of your kilns ?—No, I do not. I have tiled 
floors, and I clean out the chamber regularly where what 
we call the rock comes—that is, the dust which drops 
through the perforations in the tiles. They drop on to 
the arches below. The drying kiln is formed with 
arches coming down to the fires, and the loose cuim more 
or less drops down through these holes, and we have 
that to clear away. ‘It is a dust of no use for feeding or 
anything of that sort. We call it rubbish.* 


9479. Have you more than one floor >—No. 
9480. Do you clear out the kilns P—Yes. 
9481. Do you remove the dust from the walls ?—Yes. 


9482. Are there any girders, or beams, or rafters 
overhead in the drying chamber ?—Yes. 

9483. Are they cleared of dust at short intervals — 
Yes; all brushed down and the plaée is whitewashed 
each year. 


9484. When you send out malt to customers do you 
send them any assurance as a matter of routine that 
it is free from arsenic?—No; they take my word for 
it now pretty well. 

9485. But you give them your word for it?—I know 
this, that if they found arsenic in it they would not 
have it. 

9486. But does the invoice contain any statement as 
to freedom from arsenic /—I think I have two customers 
to whom I simply put “ guaranteed pure” on the in- 
voice. 

9487. Otherwise you rely on a general understanding 
without any expression on the invoice or otherwise? 
—That is so. Lf know my customers personally. It 
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has been one of the topics of conversation for about’ 


fifteen months talking the business over, that chiefly 
——and the business being my own—I have been making 
an. effort to get my malt as pure as ever l can. I have 
spared no expense in the price of coal. I have given 
up to 35s. dd. a ton delivered to my place, and I have 
given as low as°26s. I have found them, sticking to 
about two collieries, to come out very satisfactory. 

9488. Under no circumstances do you send out malt 
unbrashed, do you ?—No, not now, We do not send any- 
thing out now except what is brushed. 

9489. Is that by way of additional precaution against 
ar'se1ic 7—Yes. 

9490. Or for other reasons?—No. It is merely to try 
and get the malt as clean as possible and get all foreign 
matter off the husk, and get the culm away. 


(Chairman.) The Commission has appreciated very 
much the early precautions you took to ensure immu- 
nity from danger. 





* [do not, of course, wish to convey the idea that my 
malts ‘‘ are free from arsenic,” but to say they are reported 
“pure” by Dr. Miller, who 1as rather a strict standard of 
commercial purity. 





No malt now 
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unbrushed. 


48 


Mr. J. F. 
Woodyatt. 





17 April 1902. 


Halifax 
outbreak. 


Cases in 
Halifax 
infirmary 
in 1900. 


Cases during 
outbreak, 
1902. 


ROYAL COMMISSION ON ARSENICAL POISONING : 


TWENTY-SECOND DAY 





Thursday, 17th April 1902. 





AT WESTMINSTER PALACE HOTEL. 





PRESENT : 
The Right Hon. Sir Wint1am Hart-DYKE (Chacrman). 


Sir WILLIAM CHURCH. 
Professor THORPE. 


Dr. WHITELEGGE. 


Dr. BUCHANAN (Secretary). 


Mr. Joun Frepmrick Woopyarr (of Halifax), called ; and Examined. 


9491. (Chairman.) You have been for some time visi- 
ing surgeon to the Halifax Poor Law Infirmary ?—1 am 
the principal medical officer at the Halifax Union Poor 
Law Hospital. It is a new institution, which was 
opened in October last, and that is when I received my 
appointment. 


9492. How long have you been in the profession ?—I 
was qualified in 1888. 


9493. Previous to these events in Halifax, concerning 
which you have come to give evidence, have you taken 
personally any interest in the cases which occurred in 
Manchester with regard to arsenical poisoning ?—I have. 
About eighteen months ago we had several cases of 
chronic arsenic poisoning at the old Workhouse In- 
firmary, which was then under the charge of Dr. Dolan. 
These cases were on that occasion diagnosed, and he 
asked me to sée them. I was then a kind of deputy 
medical officer to him, and when he was away I took 
charge of the hospital. I saw the cases then, and was 
very interested in them. 


9494. Did you form any judgment as the result of 
your investigation?—The cases were seen by many 
medical men, amongst whom were the Medical Officer of 
Health, and I do not think anyone had any doubts that 
they were arsenical cases. I myself was certainly con- 
vinced that they were chronic arsenical poisoning cases. 
I have the names of those cases which were given to me a 
little while before I came up by Dr. Dolan. He says 
here : “ Cases of arsenical poisoning from the workhouse, 
some of which were seen by Dr. Neech, Medical Officer 
of Health, Dr. West Symes, Mr. Woodyatt, and others.” 
Then he goes on to give the names, and at the end he 
says: “These cases were reported to the Halifax Board 
of Guardians at the time.” 


9495. Have you a copy of that report ?—I have only 
the names in Dr. Dolan’s handwriting. J do not think 
at the old hospital any very careful records were kept 
of cases. Jam afraid this is all we have. 


9496. How many cases were there ?—There were eight. 
He puts eight cases down here. 


9497. Had you personally examined each one of those 
eight cases ?—I saw them. I cannot say that I carefully 
examined each case. I did examine them, of course, 
and I was very interested because there was one man 
who had very marked diaphragmatic paralysis. 


9498. And it was partly from your own observation 
and partly from what you heard of-others that you 
formed an opinion ?—On that occasion, quite so. 


9499. It was partly hearsay evidence and partly 
genera] observation /—My attention was drawn to it first 
by Dr. Dolan, and then I formed my own opinion after- 
wards. 

9500. With regard to the cases which have now been 
reported to the Commission, that would be later, would 
it not ?—Yes. : 

9501. With regard to the nine cases reported from the 
new Halifax Infirmary, how many of those nine cases 
were actually under your care and supervision ?—All 
but three. I saw them all, of course, but all but three 
were actually under my care. The staff at our hospital 


is a responsible medical officer (myself), an assistant 
medical officer, who is my colleague, and a resident 
medical officer, who is the house surgeon practically. 


9502. How often would the resident medical officer 
visit the infirmary ?—He lives in the hospital. In his 
rules he is supposed to visit night and morning. 

9503. You wish the Commission to understand that 
in six, at all events, out of these mine cases you had 
intimate knowledge of each symptom, and an intimate 
knowledge of the cases ?—I had an intimate knowledge 
of all the cases, because I was very interested, and I 
visited the cases of my colleague, Mr. Shaw. 


9504. In one or two of these cases there was a very 
marked difference of opinion, was there not, between 
yourself and other medical men in the district in regard 
to the diagnosis?—With regard to some of them, yes. 


9505. In regard to how many?—If you will kindly 
allow me I will go through the cases. I have the hospital 
bed tickets with me, and I can explain that difference. 
The day the hospital was opened, October 8th, the first 
case was admitted in the ordinary way in the receiving 
room, and I received her when she came to the ward. 
With regard to cases No. land No. 2, I may say in pass- 
ing they were both diagnosed by myself in the first in- 
stance, and that no one suspected arsenical poisoning 
but myself. I not only suspected it, but I put it down 
in writing on the bed ticket at the time. I was sure 
they were arsenical cases. 


9506. Can you mention the names of those two 
patients ?—Wilkinson, who was admitted on October 8th, 
was diagnosed then by myself as peripheral neuritis, 
arsenic. The patient was unable to walk’; had no tendon 
reflexes, and much pigmentation of skin. Those were 
my notes taken at the time of admission and examina- 
tion. The other was Shearing. The history I have 
down was “Ill many years every winter with pain in 
the back or joints ; worked up to six weeks ago ; condi- 
tion on admission : patient very anzemic, oedema of face, 
had trace of albumen in the urine.” ‘That was not 
dignosed by anyone when he came into hospital ; it 
was thought to be a case of chronic Bright’s disease, 
but after he had been in a few weeks I was not 
satisfied with the diagnosis, and carefully examined 
the patient and diagnosed \him as a well-marked case 
of arsenical poisoning. That is case No. 2. Case No. 3 
came in from her own home with marked pigmentation 
and branny desquamation. 


9507. (Sir William Church.) Is that Louisa Lowrie t— 
Yes. This I took to be characteristic of arsenic ; not 
only the pigmentation but the branny desquamation. 
There were no other marked symptoms in Lowrie. She 
gave a history certainly not of being a beer drinker, but 
I believe her friends said she was. 


9508. (Chairman.) What was your conclusion in 
regard to this case?—I considered it was chronic 
arsenical poisoning. I think she did not look “ beery,” 
if you understand the expression. I do not think she 
was an alcoholic. I think it is just possible she might 
have got it from some other source, but I cannot say. 
The other two, Wilkinson and Shearing, were un- 
doubtedly beer drinkers. Lowrie certainly said she was 
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Ur. J. F. not, but her neighbours—who may or may not be reliable from arsenical poisoning due to beer?—At the end of Mire J.¥. 
Voodyatt. —said she was. She certainly had not that appearance. September, 1900, at the old Workhouse Infirmary, Woodyatt. 
— The next case, case No. 4, was brought in at nightin an Halifax. It was the winter of 1900, late in the year of _ Neetede 
April 1902. extremely filthy condition. He was a man of 81 years 1900. | Wachee 
———— of age, and he died under four days—he died on the 9521. But some while before these occurrences which ouin 


8th. you have mentioned to us in the Infirmary /—Yes. 


hed u — ere bce ahs teamne b-ME Baliye ? 9522. (Sir William Church.) Would you kindly tell Dr. Wood- * 
Ey 9510. (Sir William Church.) His age was given toMe the Commission what are your exact duties as visiting yatt’s. 
as 847—J have it 81. The patient was in that filthy officer to the Halifax Infirmary ?—I am the responsible ¢X@mination’ 
dirty: state, and evidently moribund, that the symptoms Wedical Officer appointed by the Guardians, and ap- 0! cases at 
one has I am afraid are rather more general than other- proved by’ the Local Government Board. I am re- Infirmary. 
wise. I saw him after admission, and saw him on other sponsible really for everything in the institution. My 
occasions before he died, and I certainly came to the —gefinite duties are not drawn up. It has been a new 
conclusion that he was not dying of arsenical poisoning. appointment, and the guardians somewhat hesitated 
I did not consider the pigmentation that he was sup- to define one’s duties very definitely, and have not yet 
posed to have, according to the house surgeon, was done so. But I may say that I have been to the hos- 
arsenical, His skin was very dirty and had scabby, pital a great deal, and I very seldom have missed a day. 
scaly sort of sores that one gets in a man ina filthy Some days I have been there twice. Of course, I am a 
condition. I am told he had slept about the country, medical practitioner in the town now, and this is just 
in and out of houses for many years. From that Ido an appointment which I hold. I think I may tell you 
uot consider that any slight change in the colour, which that I have been a hospital resident for a number of 
might be a matter of dispute between two medical men, years, and I take a great interest in hospital work and 
justified one in calling him an arsenical case. I may administration, and I think that is what has got me this 
say he was drunk when he came in. He had been going _ responsible appointment, 
about and doing his ordinary hawking. He was’ a 9523. You are responsible for all the patients in the ~ 
hawker, and the history to my mind was not that which Infirmary ?—When put in that way, yes. I have two 
one got in the other cases, and certainly his condition assistants. Their title, whieh is in the Local Govern- 
was not the condition I have seen in the people before. ment Board Order, is Assistant Medical Officer, and 
Whalan. 9511. (Chairman.) Is there any other case you can the third one is the Resident Assistant Medical Officer. 


place before the Commission where there was a distinc- 
tion or difference of opinion of that kind between you? 
—The next case is Lawrance Whalan, who was an old 
feeble man, very anemic, and developed keratosis soon 
after admission to the hospital. I considered the case 
to be one of pernicious anzemia. He died on March 24th, 
a little over two months after being admitted to hospital. 
He never improved, but gradually, as one sees in per- 
nicious anemia, went out, and no treatment seemed to 
have any effect upon’him at all. He was given the 
various drugs we give for pernicious anemia except 
arsenic, because there was arsenical poisoning. He was 
an arsenical case, and therefore I did not give him 
arsenic. Unfortunately I was not able to get a post- 
mortem in this case. I tried very hard, but the people 
were Irish, and the Irish are rather averse to post- 


' mortem examinations, so that I was not able to get it. 


9512. Who signed the death certificate ?—I did. 


9513. And when you signed the certificate you had 
no reason to suspect this was a case of arsenical poison- 
ing ?—That is so. 

9514. (Sir William Church.) Six were under your 
personal care?—Yes. But I saw them all, and ex- 
amined them carefully. To my mind there is no differ- 
ence between one set and the other. I have given you 
the cases in the order of admission to the hospital. 


9515. (Chairman.) Before these occurrences at Man- 
chester which led to the appointment of this Commis- 
sion, had you, as a medical man, any suspicion what- 
ever with regard to even.the possibility of poisoning by 
arsenic in beer ?—I thad not, but I have formed a con- 
clusion since the Commission sat, and since the two 
outbreaks of these cases in Halifax. 


9516. At first it was the Manchester outbreak that 
brought ‘to your mind the possibility ?—That is so. 

9517. I suppose you never considered such a question 
before, and it was never brought under your notice as a 
medical man?—No. I often gave arsenic to patients. 
I have been in various hospitals for over six years as 
resident. 


9518. It is not an uncommon practice, is it’—The 
only symptoms I could say I have seen are vomiting, 
and the, watering of the eyes, and then one generally 
stopped. or decreased the dose, and the patient got all 
right. 

9519. During the cases. of arsenical poisoning in 
Manchester and the surrounding district did you see 
any of those cases?—No, not in Manchester. At the 
time the cases were in Halifax, and I saw them there, 
I received from Dr. Reynolds, who was formerly resi- 
dent with me at the Manchester Royal Infirmary, his 
brochure, which was very descriptive, and contained 
numerous copies of photographs, which I, of course, 
studied. 

9520. Will you kindly tell the Commission when and 
where you first saw a patient.suspected to be suffering 
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They are, therefore, practically under me, and I am re- 
sponsible for all that takes place in the institution. 


9524. Would you kindly tell us what is your routine 
when you pay a visit?—I go in the morning, and I in- 
variably see all new cases that are admitted. I. ex- 
amine them, and prescribe for them, and very often 
diagnose them, or, if they have been already diagnosed, 
I either confirm or alter that diagnosis. 

9525. You examine all the new patients yourself per- 
sonally ?—Well, there are certain cases that have been 
allotted to the Assistant Medical Officer. I have done 
that myself to relieve myself of responsibility. Our 
institution is one of three hundred people almost, and 
that is a large number. We have not many daily ad- 
missions. There are principally old chronic cases that 
you get in other workhouse hospitals. 


9526. What we rather wanted to know was whether 
you, as a matter of routine, examine all patients your- 
self, or only examine those your Assistant Medical 
Officer or Resident Officer draws your attention to ?—I 
may say practically I have examined all male patients - 
who have been admitted to the new hospital since it was 
opened in October last, and those female patients that 
my attention has been drawn to by the Assistant or 
Resident Assistant Medical Officers. 


9527. Do you prescribe for them as well as diagnose 
the case ?—Very often. 


9528. When you diagnose the case, do you write the 
diagnosis upon the board, or is that left to a later, 
date ?—I generally like it done at the time, and if it is 
not done already I very often put it down in my own 
handwriting, which you will see if you care to see my | 
bed tickets here. 

9529. Do you consider you hhave any other duties 
besides those in the infirmary?—No public appoint- 
ment. 

9530. Visiting the patients in the wards completes 
your duty as far as the Poor Law hospital is concerned? 
—I attend the Infirmary Committee meetings once a 
week ; not that it is necessary, but I go just to report, 
and to see what’ is going on in the house.. Except for 
that I have no clerical duties beyond the medical work. 

9531. What do you include in the medical work ?— 
Examining, diagnosing, and treating cases and dis- 
charging patients. 

9532. Do you generally attend in the post-mortem 
room or not?—Very oftez. 

9533. Is that part of your duty, or do you go there 
yourself +I go down, and sometimes make the post- 
mortem myself, and sometimes the house surgeon does ; 
or we do it together. I have attended. most post- 
mortems that have taken place since the hospital 
opened. ey 

9534. You consider that that is part of your duty. 
almost /—Quite ao. . 
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9546. I rather gather from what I hear that you con- 
sidered him during life to be an arsenical case 1—_No, I 
did not. I considered he was an old bronchitic ; that 
he had an acute attack on top of his chronic condition, 
and that he died from that cause. 

9547. The pigmentation on McNulty you considered 
was due to dirt?—I did, 

9548. Was there not something peculiar about the 
pigmentation if it was due to dirt ?—-I do not think so. 
I carefully examined him both during life, and in the 
post-mortem room, and I could not see it. 


9549. Did you notice anything about the soles of his 
feet?—I did. I did not think his feet were more scaly 
than one usually finds in tramps. In people of that 
class, if you examine their feet you will always find 
the skin thickened and scaly to a certain extent. 


9550. You think he had no foot drop ?—I do not think 
he had. I may tell you I did not take his reflexes, 
because the house surgeon told.me that he had tried 
them, and they were absent. Seeing his condition I 
did not feel justified in setting him up, and carefully 
testing for the tendon reflex. T took it for granted he 
had none. 


9551. He had a good deal of puffiness in the face, and 
running from the nose and eyes ?—I do not think so. 
That is just a matter of opinion, where I think medical 
men may disagree. In an old man in that condition 
one man might think there was some running, while 


another man might think there was not. 
9552. But arsenic was found in his urine 2—No, not. 


9553. Arsenic was found at the post-mortem investi- 
gation of the liver ?—That is S80. 


9554. On what ground do you exclude the possibility 
of arsenic having played a part in producing the man’s 
eondition?—I do not exclude it. I gave my opinion 
before any chemical examination. I gave my opinion 
from the clinical examination, and from the post- 
mortem examination. 


9555. What I want to put to you is the fact that the 
man having bronchitis does not exclude his suffering 
from chronic arsenical poisoning, does it ?—No. But 
he had dilated tubes in the post-mortem room ; the 
tubes were very evidently dilated. They stood up out of 
the lung tissue, and were unna} rally dilated. That 
proved to me that the man ha been suffering from 
bronchitis for many years. I do not think tubes get 
into that condition quickly. It must take a consider- 
able time. That was what convinced me, 


9556. But supposing he had been a safforer from 
chronic bronchitis for many years, he might also get 
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portance to, that the amount was quite insignificant’and 
did not mean anything. I will not admit it was of no 
importance, because I think it was. He did say “ not 
more than,” I am quite convinced. 


9561. You had no doubt that Thomas Lee during 
life was suffering from arsenical poisoning, had you ?— 
None whatever. He was certainly the most marked 
pigmentation case I have seen. I have had his photo- 
graph taken, which perhaps you have already seen, as 
T gave Dr. Hammond Smith a copy. 


9562. His death was due, in your opinion, to what ?— 
To acute croupous pneumonia. 


9563. I suppose you would consider in Thomas Lee’s Lee. 


case that his chronic arsenical poisoning was a contri- 
butory fact to his death ?—I will tell you what evidence 
T gave before the coroner, and perhaps that would be 
the best way to explain it, I described Lee as a well 
marked case of arsenical poisoning, and I produced this 
photograph to the coroner, and he showed it to the jury. 
T described his condition, and then I described the post- 
mortem, and what I found in the post-mortem room. 
Tf you wish it I will read the post-mortem report, 
although it is rather lengthy. 


9564. I do not think we need to have 


asked very definitely by the coroner, 
of opinion that Lee had died of acute croupous pneu- 
monia, but what part, if any, had been caused by the 
arsenic the patient had undoubtedly taken I was not 
prepared to say. Those were the exact words I gave to 
the coroner. 


9565. Could not you say that of almost all these 
cases 2—I think if Lee had died without his acute cruo- 
pous pneumonia, which, I take it, is the condition caused 
by the pneumo-coccus, if he had died with congestion 
of the lungs with that amount of pigmentation, I would 
not have hesitated in saying that arsenic had caused his © 
death; but Lee was a man who had various other 
diseases, which were only found out on the post-mortem 
table. He had a stricture of the urethra, and a hyper- 
trophied bladder. He had granular kidneys, a hyper- 
trophied heart, and aortic disease, and acute croupous 
pneumonia. : 


9566. But does not that only show that a patient 
suffering from arsenical poisoning may die of other 
causes, whether acute pneumonia or septic poisoning, 
or whatever it may be ?—Of course the man died, and 
he was an arsenical case, but what part the arsenic 
played I really cannot say. Lee improved consider- 
ably. When he came in’ he was very shaky, and had 
bronchitis; he had a.very husky voice. His bron- 
chitis cleared up, and he was taking the ordinary hospi- 
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tal diet, the diet on which we put convalescents. and 
ordinary surgical cases. It was not a special diet we 
give to invalids. He was going to the lavatory, and 


April 1902. his condition altogether was not bad. He improved ; 
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and his bronchitis went away. I had him brought to the 
theatre and the photograph was taken. The man did 
not look ill. He had very marked pigmentation. Then 
at a certain date (I have the chart here), about the 
23rd of January, the temperature commenced to go up. 


9567. The first week he was in hospital his tempera- 
ture was normal or subnormal, and during the second 
week it gradually rose, and during the third week it 
became irregular, and at the end of the third week he 
died ?—Yes, that is practically so. I take it that this 
rise of temperature was due to the pneumonia he had. 


9568. Do you know at what time it was Dr. Reynolds 
saw him ?—On the 21st January. 


9569. I think he died on the 5th February /—Yes. 


9570. Do you know what Dr. Reynolds’ opinion of him 
was when he saw him?—I have Dr. Reynolds’s letter 
here which he wrote after he had got home. Dr. 
Reynolds visited) the hosp.val when, unfortunately. 
neither the house surgeon nor I were present, but he 
wrote the letter directly he got home, and this is what 
he says: “The male patients, Lee and Shearing, are 
well marked cases of arsenical poisoning of compara- 
tively recent origin—that is to say, four months—and 
the woman Lowrie is also well marked, but possibly of 
an older date. I am not at all certain of Marsden, but 
he may be one.” That is the report Dr. Reynolds sent 
after he returned home. 

9571. He told us that when he saw Lee he considered 
him a very grave case, and thought that he was going tw 
die, and that would be before he became so very ill of 
pneumonia, would it not be ?—Yes, before his tempera- 
ture began to rise. 


9572. Now, with regard to the fifth case on which 
there has been a good deal of difference of opinion— 
Whalan. You think that Dr. Reynolds did not see 
Whalan ?—Of course, I only have the evidence of the 
nurse. J asked the nurse whether Dr. Reynolds had 
seen him, and she said he had not seen him, 
and he does not mention it in his letter he wrote directly 
afterwards. Therefore, I came to the conclusion that 
he had not seen him: If Dr. Reynolds said he did-I am 
quite prepared to accept his word for it. 


9575. We were led to believe Dr. Reynolds did see 
him, but you think there might be some confusion 
between Whalan and Marsden—That is my own 
opinion, I think he was thinking of Marsden when he 
gave his evidence. 


9574. Did you see Whalan when he came in in the 
ordinary routine and examine him on the first day ?—-If 
I did not examine the first day I must have done so on 
the second. I make my visits fairly early in the morn- 
ing, and go through all the wards as a rule. 


9575. You have no note of what opinion you formed 
on the first time ?—I formed a very definite opinion. J 
saw him and got him up and walked him about, and 
examined him carefully, and I formed the opinion that 
he had no pigmentation, that his reflexes were present, 
that he had no drop ankle, and there was no oedema ; 
there were no symptoms execept the anemia that pre- 
sented themselves on examination. 


9576. Do you remember what he complained. about 
chiefly 2—Of weakness, I remember asking Whalan what 


was the matter, and he said he was terribly weak. If 


you put leading questions to some of these people I 
find you can get almost what you want, especially if 
they are worried a good deal. Our cases were ex- 
amined by many doctors; all sorts of people used to 
come and see them, and put leading questions to them, 
until very often they sometimes say things they do not 
quite feel. I think sometimes the history is rather 
unsatisfactory. 


9577. He made no complaints to you of a curious feel- 
ing of electricity about him ?—No; I see that is put 
down on the bed ticket by the house-surgeon that he had 
a feeling of electricity all over him, But I do not remem- 
ber him using the term to me. 


9578. No tingling in his hands and feet ?—When I put 
leading questions like that I can get any reply. I have 
done it since. I have asked people who have a certain 
amount of heart failure, who are bedridden perhaps, or 
are suffering from various conditions, whether their 
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feet tingled, and a lot of people will tell you yes. I 
have tried to test what people of this class would say to 
leading questions. 


9579. In your opinion it was an error of observation 
of the house-surgeon to say that his feet had been 
swollen and painful /—I will not say that. He had not 
got that when he came in. The house-surgeon does not 
say that. That is from asking him whether his feet 
were swollen, and he would say yes. 

9580. There is another note which says there is well 
marked keratosis of the hands and feet?—That was 
not so on admission. He developed the well marked 
keratosis. Of course I admit he had very marked kera- 
tosis of the feet and a little of the hands. The feet were 
constantiy shedding their thickened epithelium into 
the bed clothes. 

9581. There was little or no pigmentation I think in 
this case ?—_I consider there was none. I see the house- 
surgeon puts his skin “slightly mottled.” That is a 

“matter of opinion where I think medical witnesses will 
‘very often differ. 


9582. In pernicious anemia, is there any change in 


‘the colour of the skin ?—I am not aware that there is 
any pigmentation. They get exceedingly anemic, as 
you are aware, and the anemia.does not pass off with 
treatment, as Whalan’s did not. 


9583. Are not you aware of any colouration which is 
not uncommon in pernicious anzemia?—I am not aware 
of it. 

9584. You are not acquainted with what is called the 
“Jemon tint,’ which so many of the cases of pernicious 

-aneemia have ?—He had that excessive pallor, and pro- 
‘ bably he had that, but I cannot say that 1 have ever 
heard the expression before 
_ 9585. Were the conjunctive of that colour, too ?— 
They were exceedingly anemic. 
blood. 


9586. There was nothing about his colour that at all 
attracted your attention 7—Nothing, except the extreme 
pallor, and of course in a patient who is extremely pale 
you see a yellow case of the skin, as in old people, who 
are exceedingly pale. To see him you would think 
perhaps he had some malignant disease. 

9587. What is the period of life when people are most 
apt to get pernicious anemia ?—I think he is rather old 
for it; I should say the common age is somewhat 
younger than Whalan’s age. 

9588. This man is 65?—That is the age given; I 
‘think it rather old for pernicious anemia, but I do not 
consider his age excludes pernicious aneemia. 


9589. No investigation I think was made of the blood 
of this mam?—I examined his blood, and I may tell 
you I am rot a practical pathologist. I have examined 
patients’ blood very often, and I know there is a good 
deal written about it just now, and a lot of different 
cells described. The impression I got from the blood 
was that it was exceedingly pale when drawn. The red 
cells were exceedingly deficient, and they did not form 
rouleaux as the ordinary blood does. 

9590. Did you examine the blood more than once ?— 
Only on one occasion. 

- 9591. How did you examine it ?—Just in the ordinary 
way under the microscope. 


9592. You did not use any reagents or staining ?— 
None. 


9593. Would you kindly tell the Commission under 
what circumstances Dr. Mantle was met? I do not quite 
understand thow Dr, Mantle was brought in to this 
case ?—There was a difference of opinion with regard to 
McNulty and one, which did not amount to much, in 
the man Lee. I did not think it was very dignified 
for two doctors to get up at an inquest, and one pro- 
nounce one opinion and another another, and I thought 
to avoid any repetition of the same thing I would get 
an independent medical opinion. I considered Dr. 
Mantle would give an independent opinion. He is the 
only medical man in Halifax who is a physician solely, 
and is the only member of the Royal College of Physi- 
cians, and I took it that his opinion would be of some 
value, and that is why I suggested Dr. Mantle should 
see him. I may say that Dr. Mantle’s op:nion was 
that the man had pernicious anemia. I may tell you 
that the house surgeon thought he was dying of 
argenical poisoning, and, seeing there was a difference 
of opinicn, I would not take the responsibility. I 
theught I would get another opinion, and that was the 
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opinion of Dr. Mantle, that he had pernicious anemia. 
I went to the coroner and gave the coroner the full 
opinion, that one doctor said he was dying of arsenical 
poisoning 

9594. I want to clear up Dr. Mantle first before we 
get to the coroner. Dr. Mantle came merely at your 
request?—At my request. I suggested Dr. Mantle ; it 
was a professional visit, and he was paid, 

9595. By you?—No, by the solicitor who was repre- 
senting the brewers. 


9596. Was it, therefore, not at their request as much 
as yours?—No, it was my own. I telephoned and told 
the solicitor that I thought it was in the interests of 
my own reputation. 

9597. Had you communicated with the solicitor of 
the Brewers’ Association before you called Dr. Mantle 
in?—I suggested a third party should see him; that 
was the first communication I had with them. 


9598. You agree with the statement that this man 
Whalan had arsenic in his urine?—Yes. If you have 
evideace to prove he had arsertic I am quite willing to 
admit that, and I think the keratosis might or might 
not have been due to arsenic. I may say I have seen 
marked keratosis in old people who have a very dry 
skin, when they are thrown on to their back. I have 
often seen it. I have cases in hospital, one I am think- 
ing of particularly now, a man who has very marked 
keratosis of his feet, who came in for disconnected semi- 
lunar cartilage a short time ago. 

9599. You told us you greatly regretted you could not 
get a post-mortem examination of this man 1—Yes. 

9600. But, surely if you had stated to the coroner 
there were considerable doubts about this case, and you 
thought in the public interest there should have been a 
post-mortem, the coroner would not have objected to 
a post-mortem and an inquest?—I wanted a post- 
mortem for my own personal satisfaction, to prove, if 
possible, that there was no other organic disease that 
had not been diagnosed. That was my object in asking 
the friends for @ post-mortem examination. 

9601. Just now you rather told me you called Dr. 
Mantle in, in order that you might have no difficulty 
in signing the certificate as that of pernicious aneemia ? 
—I called in Dr. Mantle so that there should be no 
difference of opinion at an inquest. I do not think it 
is dignified to the medical profession for doctors to 
differ, and their opinions to be published in the Press. 
That was the only reason why I called Dr. Mantle in. 
Tt was more for my own reputation than anything else. 

9602. Still the Brewers’ Association paid Dr. Mantle 
his fee That is so. At least I understand they did ; 
T told them I thought they ought to, 

9603. And they were aware that you were calling Dr. 
Mantle in ?—Yes. 

9604. There would have been no difficulty in obtain- 
ing an inquest on Whalan, would there/—No, none 
whatever. If I had told the coroner I had wanted an 
inquest he would have said, ‘‘Certainly, have one by 
all means.” I left it with him. I simply gave him the 
evidence, and he formed his own opinion. 

9605. Therefore, so far, the result of these cases you 
have had in the infirmary at Halifax is that those who 
died did not die with arsenical poisoning, and those 
who lived you admit have had arsenical poisoning 1— 
My argument is more that I will not say they have not 
had arsenical poisoning. My argument is that I did 
not consider they have died of it. That is my opinion. 

9606. I want to press you a little upon that. How 
do you generally fill up a certificate of death 1—The 
ordinary certificate says, I attended him in his last 
illness, and that I saw him last on a certain date, and 
that in my opinion he died of the following disease, and I 
put down the disease. 


9607. In many death certificates at all events the 
immediate cause of death and the preceding condition 
of the person is mentioned ?—Yes. I must say myself 
if the patient dies of anemia I put it down. Take 
another disease, sometimes there are several predis- 
posing causes. One does not put down everything on a 
certificate. I think that is the experience of mosv 
medical men ; they save the registrar a little trouble per- 
haps and make it easier for him toyget out his reports. 
They put down the immediate cause of death unless 
there is something very definite causing it. If I hada 
man with stricture, for instance, and surgical kidneys, 
I could put down surgical kidneys consequential to 
stricture of the urethra, but where there is a doubt that 
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his pernicious anemia was caused by arsenic one would 
in any case leave out the arsenic. If one had known 
that the arsenic had caused his pernicious anemia one 
would have put it in. 


9608. Do you know on what grounds Dr. Mantle came 
to the conclusion that the man was suffering from per- 
nicious anemia, did he examine the blood ?—No. 

9609. Did he recognise any peculiarity that patients 
with pernicious anemia often show when he saw him ? 
He made a very careful examination. He stripped 
Whalan ; got him up 

9610. That would not help you, stripping him. Did 
he rewazk on the unusual thing of a man of 65 having 
it ?—No, he did not, not tome. I simply got him there 
to form his opinion. He made his own examination ; 
took his own history and notes, and formed his own 
opinion. 

9611. You must have conversed with Dr. Mantle 
about it, and I wish to know what were the symptums 
or physical signs that led him to form a definite opinion? 
—T told Dr. Mantle everything—that arsenic had been 
found in this man’s urine, and I told him that I knew 
about him, and he examined him very carefully to find 
any cause. We all know that excessively ansemic 
people sometimes become so from organic disease, 
malignant disease, or something else. 

9612. It is a very different thing to try to exclude the 
presence of a disease to the definite statement that it 
is present ?—Pernicious anemia is, I take it, a strange 
sort of thing. It is a thing that does not give rise to 
very many symptoms. There is not very much to show 
for it except the extreme pallor. The man on two 
occasions had epistaxis, which is, of course, a symptom 
in pernicious anemia. 

9613. So Dr. Mantle came to this conclusion without 
making any examination either microscopically of the 
blood or by the hemoglobin test. Of course, there was 
no opportunity, as there was no coroner’s inquest, of 
examining the viscera for those changes we find in per- 
nicious anemia ?—That is so. 





9614. He had no opportunity of seeing the man more 
than once, I think ?—I think he only saw him once. 


9615. After all, it comes to this, that the two cases 
that died, and which you did not think, for reasons you 
have given us, were suffering from arsenical poisoning, 
had evidence in their body of arsenic ; in McNulty’s case 
arsenic is found in the viscera, and in Whalan’s case it 
is found in the urine?—That is so. When you come to 
say that I did not think they were arsenical, I may say 
that when I am told there is arsenic in the urine and a 
man has keratosis, I should say the arsenic is the cause 
of the keratosis. 


9616. But it is not contributory to his death ?—Is nos 
contributory to his death. That is my opinion. 

9617. What led you to sign these certificates yourself 
and not leave it to the house surgeon to do so?—As I 
told you, we had differed very materially—at any rate 
in McNulty’s case. There was very slight difference in 
Lee’s case ; we both admitted he was arsenical. As I 
said before, I think it is rather undignified that medical 
men’s evidence should be put in the papers in this 
fashion, that one says one thing, and another another, 
and to save a repetition of that I called in a third 
opinion. 

9618. You think if the house surgeon had signed the 
certificate of Whalan that he was suffering from arsenical 
poisoning there would have been an inquest ?—I think 
there would. , 


9619. And you were very anxious to know the condi- 
tion of the man. You told us you were very anxious 
for a post-morten?—If there had been an inquest I 
should have been bound to give my opinions, and Dr. 
Hodgson on oath would have been bound to give his. 
I knew his opinions and he knew mine. As I have said 
before, I wished to avoid the difference of opinion 
coming before the public, as it would do if there had 
been an inquest. That was my only object in saving an 
inquest, absolutely. I selected Dr. Mantle simply for 
the reason I have told you, that he was a physician, that 
he has recently been made a member of the Royal 
College of Physicians, and I considered his opinion was 
perhaps the best one to take. 


9620. But surely you came to your diagnosis of per- 
nicious anzmia on rather slight grounds? There was 


none of that characteristic tint which is found in the - 


cases ; you made but one examination of the blood, 
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‘not the cause of the man’s death ?—That is so. 
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and that not using reagents ; and you did not take into 
consideration that it is not common to get it in ad- 
vanced life, and yet there was arsenic present in the 
man’s vrine and keratosis ?—Well, of course, I formed 
my own opinion from various information which I had. 


9621. And you took steps that there should be no in- 


quest ?-—I did. I have given you my reasons for avoid- 
ing an inquest, and that was absolutely the only 
reason I had for not forcing an inquest, if you put it 
that way. The coroner had every information; he 
could have had an inquest if he liked. 


9622. I suppose the brewers would not have liked 
another inquest ?—I suppose really they would not. If 
I had asked them I have no doubt they would not have 
liked an inquest. 


9623. You were in pretty constant communication 
with the brewers’ solicitor ?—No, I was not. I may say 
there was a certain medical man in the town, Dr. West 
Symes, who was watching the interest of the brewers, 
and he asked me as a professional man to keep him 
informed as to how many cases, and so forth, we had 
in the hospital, and he asked my permission to see the 
cases at the hospital, which I freely gave. 


9624. (Dr. Whitelegge.) I understand Dr. Mantle 
formed the diagnosis of pernicious anemia ?—He did. 


9625. Did he go further and pronounce any opinion 
as to the presence of any decree of arsenical poisoning ? 
—When I told him that there was arsenic in the urine 
he admitted, as I did, of course, that when there is 
arsenic in the urine, if you have a man who is a beer 
drinker, and you have evidence that beer contains 
arsenic, therefore one comes to the conclusion that he 
had been drinking arsenical beer. Dr. Mantle ad- 
mitted that, as I did. 

9626. Did Dr. Martle agree with you in recognising 
that though arsenic was present, still it was not a case 
of arsenical poisoning ?—That is so. 

9627. And he agreed with you that the arsemic was 
T had 
a definite opinion, because I was very anxious that the 
difference of opinion should not come into the Press, 
because I did not think it was dignified to the pro- 
fession. 


9628. How long before Whalan died did Dr. Mantle 
see him ?—Whalan came in on January 10th, and died 
on March 22nd. When I saw that the end was not 
very far distant I got his opinion then. 

9629. With the view to a possible inquest ?—Yes, 

9630. Is an examination made in all the cases in the 


infirmary of the urine and hair for arsenic ?—No. 


Jases not 
‘eported to 
M.O.H. 


9631. I mean of all the arsenical. cases?—I cannot 
say. Iam not achemist, and I would not trust analyses 
made by myself. 5; 

9632. Steps are not taken; as a matter of routine to 
confirm the diagnosis?—-No; the Guardians have never 
paid for analyses. They will not do that. 


9633. Has it been suggested to them?—No. 1 men- 
tioned to our chairman, after the two first cases were 
admitted, and before McNulty came in, that we had some 
arsenical cases. I would like you to understand that 
I have been quite open about these things. I have re- 
ported them to medical men, and I was the first one to 
diagnose it. I mentioned it to our Chairman of the 
Board of Guardians. JI think in the report Dr. Neech, 
the Medical Officer of Health, said the cases were not 
reported to him. That is so. Of course, I knew that 
Dr. Neech had seen arsenical cases more than twelve 


“months previously, and [, did not think it was necessary 
‘to draw his attention to them, or I would otherwise have 


done so. If they had been our first cases in Halifax I 
should probably have drawn the attention of the Medical 
Officer of Health to them. 


9634. You referred to a list of cases in Dr. Dolan’s 
experience ?—Yes. 


9635. On what occasion did those occur ?—It was the 


- time of the Manchester epidemic. 


9636. Those were reported to the Guardians ?—Dr. 
Dolan says so. I have his rough notes here if you would 
like to see them, and he says that. 


9637. They were reported by Dr. Dolan ?—That is so. 
9638. Have you made any report to the Guardians on 
the recent cases?—I cannot say I have in a written 


report. I have brought it before them at their infirmary 
meetings. Very early on, before McNulty came in at 
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all, when we had the first three, Wilkinson, Lowrie, and 
Shearing, I mentioned them to the chairman of the Board 
of Guardians, before there was any inquest or anything. 
You can see from that that I have been quite willing 
that the officials and the medical practitioners in the 
town should know. I read a paper before the Halifax 
Medical Society on chronic arsenical poisoning on the 
first Tuesday in February ; I showed cases then, and I 
showed photographs, and there was considerable discus- 
sion on those cases and chronic arsenical poisoning 
generally. 


9639. You told us that in Lowrie’s case, which you 
regard as one of chronic arsenical poisoning, it was pos- 
sible that the arsenic came from some other source ?— 
She told me very distinctly that she did not take any 
beer—practically no beer. She did not look “ beery,” or 
look a woman who drank, even when she came in. She 
looked anything but a woman of that type. Her friends, 
landlord, or neighbours, said she was drinking a good 
deal, but I think one ought to discount sometimes those 
reports. That is what made me think it possible that 
she might not get her arsenic from beer. 

9640. But you do not suggest any alternative source 
for arsenic?—I do not. She was one of the patients I 
showed to the Society, and I do not think there was 
any member there, except Dr. Neech, the house surgeon, 
and myself, who thought it was arsenical. They doubted 
very much whether it was arsenical. But she was not 
quite so typical as when diagnosed by me. Then she 
had the branny desquamation, which had passed away, 
and she simply had a little pigmentation left. 


9641. With that exception, do you regard all the recent 
cases in which arsenical poisoning has been established 
as due to beer?—I should say so. When I am told that 
beer contains arsenic, and of the former epidemics, and 
the Manchester epidemic, and other epidemics in Hali- 
fax, I am of opinion that these people who show symp- 
toms of arsenical poisoning get it from beer. [ have 
no personal experience of the analysis of beer. I am 
taking the evidence of analysts for that. 
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9642. (Chairman.) With regard to the symptoms of Symptoms of 


arsenical poisoning, 


what symptoms should you say arsenical 


would most clearly bring to your mind first of all in a poisoning. 


patient that he or she was suffering from arsenical 
poisoning ?—It depends upon the quantity. If we have 
a lot of arsenic, I think the first symptoms we should 
get would be sickness and diarrhoea, puffy eyes, watering 
eyes, and a certain amount of dropped foot, and early 
rashes of an erythematous nature, and the various rashes 
one gets. If there was very little, I think those symp- 
toms are very masked, in fact hardly present at all, but 
you get the more remote symptoms shown, such as pig- 
mentation, paralysis, and keratosis. 


9643. Take pigmentation of the skin, for instance; 
does that occur in cases of patients without the presence 
of arsenic ?—Yes. 


9644. Do you know cases ?—Oh, yes. 


9645. Are cases of extensive pigmentation; of the skin 
common among patients not suffering from arsenic ?— 
No. Ido not think any pigmentation like that shown 
in this photograph is due to anything but arsenic. 

9646. You have never seen a case like that except 
caused by arsenical poisoning ?—No. I have never seen 
such a case as that even in arsenical cases, none quite as 
dark as Lee. 


9647. On this question of granting certificates of death, 
is it customary for medical men to state what the contni- 
butory cause. of death is, or is it usual to place the 
disease that is the direct cause of death without saying 
death was hastened or contributed to by other causes ?— 
It depends whether those other causes are of impor- 
tance. Take, for instance, scarlet fever. If you have a 
case of scarlet fever nephritis, one would naturally put 
scarlet fever and nephritis following. One would put 
both causes, because one is convinced the scarlet fever is 
the original cause. 


9648. In that case it would be a sequence of the 
original disease ?—Yes. I should put it as I have done 
on former cases. Unless there is some special indication 
I do not often put more than one diagnosis down on the 
death certificate. 


9649. (Sir William Church.) You make use of the 
usual official certificates of death ?—Of course. 


9650. Are there not two columns that may be filled 
up ?—I believe there are three. 
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9651. And you only fill up one habitually ?—I very 
often put a primary and secondary cause. 


9652. (Chairman.) With regard to the patient, con- 
cerning whom you called in Dr. Mantle to assist in the 
diagnosis, what would be your opinion supposing he had 
not suffered from this pernicious anemia? Would the 
fact of his having drunk this beer, and the quantity of 
arsenic that was subsequently found in his body have 
caused his death apart altogether from the disease P— 
No. That is really what I wish you to understand, that 
I do not think if he had taken that amount of arsenic 
without pernicious anzmia, he would have died. I 
think he would have got better, as most cases do. Dr. 
Reynolds reports about 500 cases, and J think he gives 
13 deaths. That is not a very high percentage. If we 
have had three deaths, which I do not admit, our per- 
centage would be abnormally high. Even with tie 
doubtful cases we can only muster 9, and that would 
be 3 deaths out. of 9, which is a very high percentage 
compared to what Dr. Reynolds has found in Manches- 
ter. His cases, I take it, were very acute. The early 
symptoms were very well marked. People were diag- 
nosed going about the street. There has been nothing 
of that kind with us. I have dotted a few notes down 
here, which, perhaps, might give you a better idea of 
my views on the subject.. What has struck me mostly 
about the cases is, first, the fewness of their number. 
Our hospital draws from a population of 200,000 people. 
Taking the well marked cases with the doubtful ones we 
can only number 9 in the hospital. Secondly, absence 
of acute poisoning symptoms such as vomiting, diarrhea, 
running eyes, rapping step, etc., found in the Man- 
chester cases. Thirdly, the chronic nature of these 
cases, which suggests to me the long-continued use of 
little contaminated beer. This will also account for the 
fewness of the cases. Fourth, the fact that those 
attacked are people badly fed and clothed, often sleep- 
ing out, and also people whose organs have commenced 
to degenerate from various diseases. Fifth, I have care- 
fully examined heavy beer drinkers, men who told me 
that they drank from 10 to 30 pints a day, and have 


ROYAL COMMISSION ON ARSENICAL POISONING : 


found in these people no signs of arsenical poisoning, 
except in one case, a man who had loss of reflexes. 
stripped the men and examined them carefully. 


Mr. J. 


Woody 


thought it would be rather interesting if I could see 17 April! 


heavy beer drinkers and see more pigmentation or some 
of the early symptoms, which I failed to find. Sixth, 
most of the beers that have been examined have given 
traces of arsenic. Therefore, taking a heavy beer 
drinker, and examining his urine, you will find arsenic, 
whether the arsenic gives the physiological fact or not. 
Seventh, one case I am convinced, viz., Shearing, had 
arsenical poisoning about five years ago, and again two 
years ago, the last attack being his present one. With 
regard to Shearing, the patient who is now in hospital, 
I very carefully went into his case, and I am of opinion 
now that Shearing years ago had arsenical poisoning. I 
think he is a very susceptible man. His symptoms, as 
far as I can gather from him, are identical now to what 
they were years ago, and they pass off after a certat 
stay in hospital. ' 
9653. (Dr. Whitelegge.) Will you add the date?— 
About five years ago was his first attack. Then again 
two years ago, and lastly the present one. I have no de- 
finite day for the first attack. Eighth, I am of opinion 


that most of the cases have come to the Medical Officer © 


of Health, not because of the notice he sent round to 
the practitioners, but because most of the medical men 
in the Halifax district have seen these cases. I myself 
brought the cases before the Halifax Medical Society 
on the first Tuesday in February of this year, when I 
read a paper on arsenical poisoning. The meeting was 
well attended. One case, Lowrie, no one present would 
admit was arsenical, except Dr. Neech, the house sur- 
geon, and myself. Then again with regard to the his- 
tory. I think the history is rather unreliable. I think 
if you put leading questions to these people sometimes 
you can get always what you want. With regard to the 
amount of beer they take, persons very often under- 
estimate. If you ask a man how much beer he drinks 
he will say very little, and his friends will say an enor- 
mous quantity. I think it is very difficult to get the 
absolute facts of the case. 


Mr. Wrt1am THomson, called; and Examined. 


9654. (Chairman.) You have had many years practice 
as an analytical chemist P—Yes, I have. 

9655. Are you at the present moment public analyst 
for Stockport >—Yes. 


9656. You are what is termed a consulting chemist, 
and work at the Royal Institution Laboratory, Man- 
chester /—Yes. 


9657. Will you kindly tell the Commission the extent 
to which your work has gone as an analyst, that is to 
say, with regard to any particular industries. Have 
you examined for the textile trade, or chiefly beer, or 
what ?—My practice is a very miscellaneous one, to a 
large extent connected with the textile industries, also 
with mining and chemical products, and so on. 


9658. Have you been going through the ordinary 
work of an analytical chemist for brewers?—Yes, to a 
very considerable extent. 


9659. And therefore your work has really spread over 
the whole of the area that an analytical chemist might 
have to work in: it covers the whole of the work of an 
analytical chemist ?—Yes. I have done a great deal of 
toxicological work also. 


9660. With regard to your analyses for brewers, have 
vou done the general work of a brewers’ analyst, that is 


to say, testing as regards the component parts of their 
brew ?—I have from time to time done so, but not as 
a general rule. 


_ 9661. But you are aware that many of the larger 
brewers do employ an analyst of their own?—Yes. It 
would be only in exceptional cases in which my services 
would be wanted. 


9662. Did you have much work to do with regard to 
the unfortunate catastrophe at Manchester?—A great 
deal. 

9663. Since that time you have been employed in 
nnalysing beer for arsenic ?—Yes, constantly. 


9664. In Lancashire ?—Yes. 


Mr 


W, Thot 


9665. And also as regards Yorkshire and other dis- pocent 


iricts P—Yes. 

9666. Have you had samples sent you from those 
districts P—Yes. rr ie 

9667. At the time of the Manchester scare did you 
examine glucose P—Yes. 

9668. Since that time have you been in the habit of 
analysing glucose ?—Yes. . 

9669. You have sent the Commission some tables, 
have you not, of the results of some of your recent 
analyses /—Yes. 
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9670. A table with some 217 samples taken from 
Lancashire, Yorkshire, Cheshire, and Cumberland ?— 
Yes. 


9671. The great majority of these samples appear to 
have been taken from Yorkshire, 155 out of 217 samples ? 
—Yes. That is in recent times, from July to December 
of last year. 


9672. Have these samples been taken from a very 
large area, or do they consist mainly of a very large 
number of samples from one brewer or one maltster ?— 
A considerable number of those are from one brewery 
in Yorkshire, and they were getting their supplies I 
understand from different places. 


9673. You mean the supply of ingredients ?—Malt, 
hops, and so on. 


9674. The ingredients for their brewing came from 
different places >—Yes. 


9675. Can you say from how many brewers or brew- 
eries in Yorkshire these 155 samples came ?—You may 
take it there might be two or three in all. 


9676. Only two or three ?—That is all. 


9677. But although they only came from two or three 
breweries, you wish us to understand that the ingredients 
cover a large field, because the ingredients came from 
various sources ?—That I presume; I cannot tell you 
from my knowledge. 


9678. This test was applied to the finished article, 
the beer, in each case ?—Yes. 


9679. Do you believe in most cases the Yorkshire beer 
was brewed from Yorkshire malt ?—I cannot say. 


9680. But it would be most probably the case, would 
it not, considering there are large maltsters in York- 
shire ?—Yes. 


9681. You would naturally suppose in most cases this 
malt was Yorkshire malt ?—I suppose it would be pre- 
pared in Yorkshire to save carriage. They would seii 
cheaper in Yorkshire on account of the carriage. 


9682. I see by your tables that 78 out of these 217 
beers show that between 1-60th and 1-20th cf a grain of 
arsenic per gallon has been discovered under your 
analysis altogether?—Yes. From between 1-50th to 
1-80th. One column is 1-50th to 1-60th; the cther 
1-60th to 1-80th. There are 118 out of 217. 


9683. Begin with the 58 and take it backwards ?—Yes, 
78 out of 217. 


9684. In your experience as an analyst have you 
formed any judgment as to what would be a quantity 
dangerous to health to find in beer, or what you would 
term a negligible quantity ?—I do not think it is pos- 
sible to form, perhaps, any clear notion about that at 
all, but it seems to me that there is only one method of 
dealing with it, and that is ultimately to preclude the 
existence of arsenic in malt. 


9685. You think that is the direction in which 
security should lie?—Yes. That can be done, and will 
be done if you ask for it. 


9686. Perhaps you would like to tell the Commission 
at once what advice you would give to brewers in cases 
where arsenic has been found in their beer?—All the 
beers I have examined since 1901 until the present time 
have contained arsenic, except two. That is by the 
appliances which I employ for the detection of arsenic, 
which I have here, and can show you. 


9687. Your arrangement for the detection of 
arsenic?—Yes. The two samples came from Bass. I 
do not say that all their beers are free from arsenic, 
but these are the only two samples in eighteen months 
that I found to be free from arsenic according to my 
test, 


9688. What is this test which you apply ?—This test 
consists in using a much smaller piece of apparatus for 
generating the hydrogen than usual. The larger the 
apparatus the less delicate itis. The apparatus I have 
is shown here. The bulb holds about 50 cc., and it is 
attached in this way to this tube containing chloride of 
calcium, and then to this leng tube, in which the arsenic 
is deposited. (Apparatus shown.) The beer or malt is 
first treated in a flask of about 200 ce. I take 50 cc. of 
the beer or 5 grammes of a solid, as it is assumed the 
50 cc. of the beer would contain about 10 per cent. of 
solids, which would be about 5 grammes of solids in the 


destruction of beer, as compared with 5 grammes of solids which I 


organic 
matter, 


should take of malt or other solid substance. This is 
treated with pure nitric and sulphuric acids until the 
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organic matter has been converted into carbonic acid 
and water and nothing remains but the mineral con- 
stituents. The amount of sulphuric acid left in this 
flask is just sufficient to go into this apparatus, which 
is arranged with a thistle tube going, not to the bottom, 
but simply through the stopper, of the flask. This tube 
is provided with a glass rod going to the bottom, 
rounded and ground watertight at the end of the thistle 
tube. Into this tube is poured the material to be tested. 
By simply raising the glass rod you can allow the whole 
or part to run in without the risk of air passing in. By 
using that apparatus I can detect what is equivalent to 
1-1,000th of a grain of arsenic trioxide per lb. of solid 
material, or about the same amount per gallon, The 
tubes in which the deposits are made are shown here, 
They are drawn out in the manner you see, and there is 
placed in the front of each tube a small roll of dry paper 
containing acetate of lead. The point near to where 
the arsenic is to be deposited is heated by a smalj 
Bunsen flame, and the arsenic is deposited along the 
tube. The tubes can be drawn out as nearly as pos- 
sible to the same diimeter, and give therefore a very 
fair comparison with standard mirrors, — 


9689. (Chairman.) You are aware, are you not, that 
there have been’ great divergencies as regards results in 
many cases from the same sample of beer or malt ?—l 
am aware of that, and therefore I have made a large 
number of experiments with a view of gettimg at a 
reliable method of working this, so that we can get 
proper and reliable results. I may pass you these tubes, 
which will show you the results of different quantities of 
arsenic which I have added to a sample of wort, which I 
found to be free from arsenic, and having added these to 
different portions of this wort I submitted them to the 
process which I have just described. (Z'ubes put in.) 
If I might do so, I would put in here a description of 
this process. (Diagram shown in Appendia 18a, p. 200 
below.) oe 


The following is the document referred to :— 


Process for estimation ‘of arsenic in beer and stout, 
malt, caramel, etc. 


Beer.—Take of the sample 50 cc., and evaporate on 
a sanlbath or iron plate to a ‘syrup in a 200 cc. Jena 
glass flask. Add 25 cc. strong nitric acid and 5 cc. 
strong sulphuric acid, and place on a ‘hot sandbath, 
having taken away the flame, and allow the first wolent 
action to subside. Then apply a Bunsen flame to the 
sandbath, and evaporate till the liquid begins to darken. 
then add strong nitric acid in quantities of 3 cc! at 
a time (‘the total quantity of nitnic acid required varies 
from 30 to 50 cc., depending on the quantities of organic 
matter present), until on further heating it continues 
colourless and fumes strongly of sulphuric acid, cool, 


dilute with 10 cc. of water, and boil down to break up | 


the nitro-sulphuric acid formed; by this treatment all 
traces of nitric acid are removed.’ When cold, dilute 
with 10 ce. of water, and deliver into the Marsh-Berze- 
lius apparatus, the capacity of which should not exceed 
50 cc., and the gas evolved should be dried over calcium 
chloride. 

Testing re-agents.—A blank on the re-agents and ap- 
paratus used should be made by boiling down 100 cc. 
HNO, and 5 cc. H,SO,, till all nitric is expelled, dilut- 
ing and boiling down, again diluting and testing in the 
Marsh-Berzelius as above described. 

Process for malt, sugar, caramel, hops, yeast, etc.— 
Take 5 grammes malt or other solid organic substance, 
add 25 cc. HNO,, and heat till ithe first violent action 
is over, then add 5 cc. sulphuric acid, and proceed as 
for beer (a total of from 50 to 75 cc. of mitric acid will 
be required). 

The Marsh-Berzelius apparatus (50 cc. flask) con- 
tains about 20-25 grammes zinc. The CaCl, in the dry- 
ing tube should be renewed as soon as the first few 
pieces become wet. 

Action is started by adding 5 cc. of dilute sulphuric 
acid (10 parts concentrated sulphuric, 20 of water, and 
1 part of a 10 per cent. solution of pure copper 
sulphate) by volume. Allow the evolution of gas to go 
on (the exit tube for the hydrogen being heated in 
the usual manner by means of a small Bunsen flame) 
until the hydrogen nearly ceases to be evolved, then 
fill up the tube and thistle or funnel of the Marsh- 
Berzelius apparatus with the solution, previously 
treated as above, and then raise the stopper rod and 
allow the whole to run in if only a very minute 
quantity of arsenic is supposed to be present; or run 
in an aliquot part if a larger quantity is supposed tu 
exist. Jn about fifteen minutes the flask is washed witb 
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5 cc. more of the above acid which is added to the hydro- 
gen flask in small quantities at a time to keep up 
the evolution of gas for a total of from 30 to 35 minutes 
after the first introduction of the previously treated 
beer, by which time with this sized apparatus all the 
arsenic will have passed off, 

The hydrogen flame should be about two mm, long, 
and maintained as constant as possible ; too slow a flow 
almost invariably gives double mirrors, too fast flow 
gives irregular ones difficult to compare with the 
standards. 


Zinc.—20 grammes of zinc should be tested by the 
30 minutes; the action being started with 5cc. of the 
30 minutes the action being started with 5 cc. of the 
above-mentioned acid containing copper sulphate, there 
should Je absolutely no trace of arsenic mirror on the 
drawn-out portion of the glass tube. 

Another experiment should then be made, adding a 
minute quantity of arsenic, say equal to the 1-500th of 
a grain per gallon (when working on 50 cc.), equal to 


0-029 parts per 1,000,000, or an actual weight of 0°00143 
. milligramme, and compared with a standard tube to 


\rsenical 
nalts. 
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hire. 


make sure that the zinc contains nothing which will 
hold back minute quantities of arsenic. 


The glass tube for the mirrors should be about 43 mm. 
internal diameter and about 63 mm. external. It should 
be drawn out in the middle and at the end, the length 
of the drawn-out portions respectively being 50 mm. and 
70 mm., and the portion of tube between the drawn-out 
portion being 60mm. The diameter at the beginning of 
the drawn-out portion for receiving the mirror is about 
2 mm. internal diameter. 


A piece of fine iron wire gauze 20 mm. wide is wrapped 
round the tube at the point A, and heated by the Bunsen 
flame. This is a more satisfactory plan than applying 
the flame directly to the tube, and conduces to the 
formation of more even mirrors. 

B. is filled with a roll of dry lead acetate filter paper 
to absorb any traces of sulphuretted hydrogen which may 
be formed. 


Bunsen flame.—This should be about 4 inches long 
and protected till near the point by a conical iron or 
copper chimney of about 2iin. high by 24in. at the lower, 
and 1lin. diameter at the higher part of the cone. 


Heating the tube.—This should be heated from the 
shoulder or drawn-out portion for about 4 in. at the 
point (A). 

9690. You have also examined during the same period 
a good many samples of malt for arsenic ?7—Yes, I have. 


9691. In eight out of the forty-nine cases, you dis- 
covered between. 1-60th and 1-10th of a grain per lb. I 
think the three highest are taken from Yorkshire malts. 
Can you tell the Commission what your experience is 
with regard to the use of fuel in Lancashire or York- 
shire by maltsters P—I think in Lancashire there is now 
only anthracite employed. 


9692. Has this anthracite been employed exclusively 
since the Manchester catastrophe ?—Yes, I believe so. 

9693. I do not want to tie you down to every possible 
case, but as-a general result of that catastrophe you 
believe anthracite is being used by maltsters /—I believe 
SO. 

9694. That is what you hear?—That is what I hear, 
and I understand that the coke market has been 
seriously affected. The gas coke previously employed 
for that purpose is no longer used, and it has produced 
a considerable influence on the market. 


9695. You have had a large experience as an analytical 
chemist in Yorkshire and Lancashire, and you would 
probably know about the use of this anthracite. When 
asample of malt is sent to you it would be sent with 
the precise information as to what fuel was used /— 
Yes. I have been told in many cases that coke has 
been entirely given up, and that only anthracite is 
used, 


9696. When you refer to coke, do you mean gas coke 


~ or oven coke ?7—Gas coke and oven coke, iboth. Anthra- 


¥ 
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cite always contains arsenic, but the coke contains, as a 
rule, a great deal more. 

9697. To avoid possible poisoning in future from 
arsonic would you recommend great care in the selection 
of fuel?—I should suggest that the operation be en- 
tirely modified so that the fumes from the fuel be not 
allowed to pass through the malt. This I should think 
can be done if it is insisted upon; the passing from an 
old process to a new one is always a difficult step, but if 
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it is done I believe you can do away with any trace of 
arsenic in beers or in malts being found, even with my 
apparatus. I have had some malt dried over very hot 
steam-pipes, and the malt gave absolutely no trace of 
arsenic by this apparatus. 


9693. Was the malting as thoroughly and as well 
carried out, as far as you can judge, by that process 
as by the ordinary one?—The maltster, who made 
the experiment on a considerable quantity, was not 
quite sure, but he thought it was not quite as good. 
But still the same conditions which exist at present can 
be brought about hy the use of other means. For in- 
stanse, it is possible to heat a number of bricks to red- 
ness by ordinary fuel, and then to radiate the heat on 
to the malt and to allow the hot air to go up to dry 
without bringing the products of combustion into contact 
with the malt. 


9699. Have you often found much difference in. two 
samples from the same bulk of malt ?—There is some- 
times considerable differences from the same samples. 
It is obvious that grains of malt lying for the longest 
time in contact with the floor would contain more 
arsenic than those at the top of the heap, 


9700. The impregnation would not go as far up ?— 
Not so thoroughly. You would get a greater quantity 
on that which lay longest nearer the floor, and which, 
therefore, received the gases first. The arsenious oxide 
I believe condenses on the surface of the grain. 


9701. Are you of opinion that by the use of anthra- 
cite, or, in fact, any coal or coke carefully picked and 
selected, security might be cbtained ?—It depends on 
what security means. I do not think you will ever get 
malt without containing appreciable quantities of arsenic 
by the present methods of drying the malt. 

9702. You think that unless some method is adopted 
of obtaining the heat minus the fumes there will be 
always some danger of impregnation ?—Certainly. 

9703. Do not the statistics you have kindly formu- 
lated in these columns rather show that, although 
there is an almost inappreciable quantity of arsemic in 
very many cases, care has been used in the selection of 
fuel ?—Certainly. 

9704. Would not the public be sufficiently safeguarded 
if you could be assured that in the case of all malting 
operations the same care was observed as produced these 
results ?—If you! will allow me I will show you a card 
upon which I have fixed the results of tests made during 
January, February, and March of this year, which show 
diminishing quantities of arsenic in the malt. 


9705. I am anxious you should understand what I 
mean /—I think I understand. 

9706. You give here analyses of 217 cases. Certainly 
thers are some cases which would point to the fact that 
soma carelessness exists as regards the selection of fuel 
or the use of gas coke, but there is a considerable 
number of other cases where the quantity of arsenic is 
inappreciable?—It depends on whether you would say 
1-100th of a grain of arsenic per lb. is inappreciable. 


9707. What is termed negligible ?—Whether it is a 
negligible quantity. Of course if 2;lbs. went to the 


-gallon of beer, assuming the whole of the arsenic went 


in, it would be 25-100th of a grain, which would be about 
1-40th. It might be interesting if you would see the 
results vf scme tests. These will show you the amount 
of arsenic from 5 grammes of malt, and the actual 
amount of arsenic shown in the mirrcrs, and will give 
vou an idea of the change that has come over the quanti- 
ties of arsenic found even in recent weeks. © (Tubes 
put in.) 

9708. In the case of a brewer sending you some beer 
to analyse, if you found 1-d0th or 1-35th of a grain of 
arsenious oxide in the beer, should you give any advice 
to the brewer as to what precautions he should take !— 
No, I should not. 

9709. You have not done that 7—No. 

9710. You merely record the fact ?—Yes. 


9711. Can you give any information to the Coxmia- 
sion with regard to these cases where the larger quantity 
of arsenic was discovered in the beer: any information 
as to the particular class of fuel used in those cases 1— 
Lam afraid I cannot. 

9712.°You cannot identify the larger quantity of 
arsenic in the malt or subsequently in the beer with 
the use of any particular fuel?—No. But I should as- 
sume that in the large quantities, coke must have been 
used entirely or partially in the drying of the malt, 
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9713. Have you examined any beer from the breweries 
of Halifax ?—I think not ; not that I know of. 

9714. (Mr. Hammond Smith.) Did not you get one 
from Messrs. Webster ?—I might have done so. 

9715. But I do not think you were told where it came 
from ?—{ might have had it. 


9716. (Chairman.) But you could not call to mind at 
the moment ?—Nio. 

9717. Can you give the Commission any informa- 
tion with regard to the process of brushing malt ?—I 
have no doubt that brushing will improve the quality 
as regards the quantity of arsenic present. 

9718. But you are of opinion that to procure absolute 
immunity there should be some change in the system 
of malting ?—There must be. 

9719. (Professor Thorpe.) These samples, of which you 
give us an account in, the digest, came to you profes- 
sionally ?-—Yes. 

9720, You received them from clients ?—That is so. 

9721. In the case of the Yorkshire samples, of which 
you have tested 155 samples, you told us, I think, they 
same {rom two brewers ?-—Two or three. The great bulk 
from one. 

9722. Do you mind telling us in what particular 
Riding in Yorkshire that was ?—Perhaps it would not 
be wise to mention anything which might identify anv 
special brewer. 

9723. The samples of malt you examined from York- 
shire came from the same brewery ?—Odhiefly. 

9724. That is to say, the beer which you examined was 
prepared from the malt which you examined ?—Yes. 

9725. In the case of the food and drugs samples, those 
you got exclusively from Stockport, of which you are the 
analyst ?—Yes. 

9726. What happened in the case of the sample which 
was reported by you to contain 1-d0th to 1-40th of @ 
grain per gallon; was any action taken ?—I think not. 

9727. Why ?—I do not know. 

9728. Was any action taken in Stockport at all by the 
local authority ?—I believe not, except warning a great 
many of them about the quantities of arsenic which were 
present. 

9729. In your certificate would you have drawn atten- 
tion to the fact that in your opinion such amounts as 
you give here, say from 1-50th to 1-60th, or from 1-30th 
to 1-40th, were quantities which ought not to be present 
in beer ?—I drew attention to that, but I did not give any 
advice as to whether it was or was not objectionable. 

9730. But you would let the local authority believe 
that that was an amount which was in your opinion in- 
admissible ?—Yes, that was my own impression about 
it; and I gave them to understand by drawing their 
attention to it that that was so, and I believe what they 
did do was to point these things out to the various 
brewers, and to warn them, so that the same amount 
should not be found in future in their beers. 


9731. Were these beers that you examined brewed in_ 


the neighbourhood of Stockport or in Stockport itself ?— 
In Stockport and the neighbourhood chiefly, but I believe 
they were also brewed in other places. 


9732. I should like to ask one or two questions about 
the method of analysis that you have brought before us, 
because it is obvious you have had a very considerable 
amount of experience in testing for arsenic by that 
method. I gather that you prefer a modification of the 
Marsh method ?—Yes. 

9733. Why do you prefer that to any other ?—Because 
I have tried all the other methods, and I have been 
working on it constantly for the last eighteen months 
by all sorts of devices in all the other methods, modifi- 
cations in all sorts of ways, and this is the only one that 
gives tolerably reliable results. 

9734. What do you mean by “reliable” ?—I mean 
that if you weigh out a minute quantity of arsenic and 
give it to me, I believe I can determine within fairly 
narrow limits wnat that amount was with almost dead 
certainty. 7 

9755. Do you imagine as you work the process that 
you get away all the arsenic which is introduced ?—Yes 
within the limits of the flask. I have found that if you 
take a flask four times that size you would pass a beer as 
free from arsenic which you would not pass as free if 
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you took the flask that size. It makes a difference even 
between 50 cc. and 75 cc. capacity. In other words, if 
you take a 50 cc. flask you will get in half an hour the 
whole of the mirror; if you take a 75 cc. flask it will 
take you ten minutes more before you get the whole of 
the mirror. But if you take it larger than that you 
may easily miss and pass as free, beer which contains 
perhaps 1-200th or 1-250th part of a grain of arsenic. 


9736. It is your experience that in from half an hour 
to 40 minutes, depending on the size of the flask, all the 
arsenic which has been introduced into the flask may be 
deposited as a mirror in the tube?—Yes, I think prac- 
tically all. I have some experiments in which I have 
dissolved the arsenic from the tube and put it back 
again, and I have got nearly the same deposit as pos- 
sible in the one as in the other. 


9737. In the same length of time?—Yes. In this ap- 
paratus I reduce the whole thing to a very small bulk ; 
in other words, I take in all cases 50 cc. of the beer and 
evaporate it down in the 200 cc. flask like this to a syrup, 
then treat that with 25 ce. of nitric acid, and after the 
first rush of nitrous fumes have gone off I add a little 
sulphuric acid (6 cc.), and then about 3 cc. at a time 
until the whole of the organic matter has been destroyed 
and nothing but the 5 cc..of sulphuric acid, which I had 
originally, remains, together with the arsenic which is 
present. It ie obvious that on diluting this sulphuric 
acid, and again wvaporating down to get rid of the nitrous 
fumes, and then diluting that to about 10 cc., and wash- 
tng it into the apparatus, you get the whole of the ar- 
senic present there without anything to interfere with 
it. Consequently you get it in a very small volume. I 
may say that I had, only yesterday, a case in which a 
most excellent experimenter tested two samples of beer 
and found 1-33rd grain of arsenic per gallon in each. 
They were brought to me by another chemist who could 
not find that quantity, but he found a very small quan- 
tity indeed. With this apparatus I found that they 
contained in one case 1-250th, and in the other case 
1-40th of a grain per gallon. He used the Reinsch 
test, a modification of which he works in an exceedingly 
expert manner. He is a most able experimenter, but 
yet we differ in these two methods as between 1-33rd 
and 1-300th. 

9738. I suppose in your experience the Reinsch test 
is by no means so delicate as the Marsh test ?—That is 
my experience, that it is not satisfactory at all for esti- 
mations of arsenic. 


9739. What do you mean by not “ satisfactory’? Is it 
not so delicate or is it more difficult to work ?—It is not 
nearly so delicate according to my experience of it. It 
is not so reliable to compare a delicate white film on 
the one hand as a black film on the other; the black 
gives you a much better means of comparison than the 
white, and you lose arsenic by evaporation in the process, 
and you do not get the whole of the remainder on the 
copper. 


9740. Does that remark also apply to a Gutzeit test 
where what you have to compare is yellow ?—I have made 
a large number of experiments with the Guizeit test, and 
I thought I had obtained a satisfactory result by hang- 
ing cotton sewing threads down a long tube and passing 
the gas up and observing what length of the thread 
would be coloured yellow by the arsenic in the material 
which was given off. At first it appeared to give satis- 
factory results, but afterwards I found it was utterly 
unreliable. I tried the test with papers, and that, so 
far as actual figure work is concerned, was utterly un- 
satisfactory. The test gives an exceedingly pale yellow, 
which alters very much according to the character of the 
light by which it is examined. ‘I threw this method over 
after working with it for a long time. I have tried the 
tests with nitrate of silver, which gives you a black 
colour. That I found entirely unsatisfactory, although 
it is apparently an exceedingly delicate test. After 
treating the one and the other, and comparing the 
results, I have been driven to the pos‘tion that the one 
which I show here is the only reliable form from which 
I have been able to get satisfactory results. 

9741. In testing by your method, have you found it 
necessary to be careful of the character of the glass of 
which your apparatus is made ?—Yes ; it is better to use 
Jena glass, but the amount of arsenic dissolved from 
the glass is very minute indeed. ‘I have some tubes 
here which wouid show you the effect of hydrochloric 
acid standing in contact with the glass. The hydro- 
chloric acid has a great deal more effect upon the glass 
than sulphuric acid, but it dissolves only an exceedingly 
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minute quantity, not more than 1-1000th of a grain to 
the gallon. I prepare hydrochloric acid by a special 
method which I have devised after a great number of 
experiments. It consists in diluting fuming hydro- 
chloric acid of about 1°175 sp. gr. with half its bulk of 
water, down to 1°10 sp. gr., and then treating it with 
about half gramme of chromic acid to the pint, and 
distilling. By that means you get over hydrochloric acid 
contaminated with free chlorine, which, of course, 
would interfere with the test. It was a difficult matter 
to get rid of the free chlorine. I made a large number 
of tests with a view of getting rid of it, such as 
adding urea and other things to the distillate, 
but finally I came to this, that on passing air through 
this distillate containing chlorine I could remove every 
trace of chlorine in about two hours, and then I got 
hydrochloric acid which was arsenic free and pure. On 
leaving that for seventeen days in a bottle I find it had 
dissolved some arsenic even from the Jena glass, but the 
amount was exceedingly minute, and would not amount 
to more than 1-1000th of a grain per gallon. It might 
be almost left out of account. I think I can show you 
the tubes here on which that experiment was made. 
These are the tubes showing the amounts of arsenic. 


9742. (Chairman.) Those are the tubes you have been 
referring to?—Yes. You can see that there is a certain 
amount in the last six tubes. In certain lights you will 
see that a little has been dissolved after seventeen days, 
and still more in thirty-five days. 


9743. (Professor Thorpe.) That was an ordinary white 
glass bottle of English glass?—No. That was a Jena 
glass flask in one case, and in the other case it was 
There is certainly a 
little dissolved, but the amount is exceedingly minute. 


9744. Have you used in all these examples the same 
character of glass throughout ?—Yes, the same charac- 
ter of glass throughout. 


9745. I notice that in the January samples the glass 


is highly devitrified, whereas in the February and’ 


March samples there is no trace of devitrification ?— 
That may be due to using an open flame or a flame 
covered with a little wire gauze. 


9746. In the latter cases you have wrapped wire gauze 
round the tube ?—Yes, and sometimes we have allowed 
the naked flame. Recently, we have used the wire 
gauze because it gives rather better mirrors, but. there is 
not much difference. 


9747. I notice you prefer to use oil of vitriol rather 
than hydrochloric acid ?—Yes, because I could not buy 
hydrochloric acid free from arsenic. I have had all 
sorts of samples sent from all sorts of places recom- 
mended by chemists to be absolutely free from arsenic, 
and I found they were all contaminated, and therefore 
I preferred to make the sulphuric acid myself, which 
was more readily prepared pure and free from arsenic 
than hydrochloric acid. I could not buy-even sul- 
phuric acid which was free from arsenic, and therefore 
I had to devise a method of preparing an acid which 
was free from arsenic, and that is done in an exceed- 
ingly simple manner by distilling with chromic acid. 
Adding about one gramme of chromic acid to the pint 
of sulphuric acid and distilling you get the whole of the 
arsenic left behind in the retort. One of these two 
tubes shows the acid containing a large quantity of 
arsenic, and the other tube shows the result after dis- 
tilling with chromic acid. 


9748. (Professor Thorpe.) Is there not a possible 
objection, in the use of sulphuric acid owing to the 
formation of nascent sulphuretted hydrogen ?—You get 
a trace of sulphuretted hydrogen off almost constantly 
in all the tests, but by putting a little dry lead acetate 
paper in the neck of the tube you remove that suf- 
ficiently so as not materially to affect the mirrors. 
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9749. But is there not evidence to show that this 
nascent sulphuretted hydrogen. would cause the reten- 
tion of arsenic im the flask ?—-It does not seem to show 
that. It has been stated that hydrochloric acid gives 
you better mirrors than sulphuric acid. I have made a 
number of experiments upon that, and IJ find no differ 
ence if you get pure hydrochloric acid, but the difficulty 
is to get pure hydrochloric acid. 

9750. Of course, I know what is stated ; but anyhoiw 
you have paid particular attention to the point I have 
raised ?—Yes. I always use pure zinc, which is very 
difficult to get. I first test zinc samples to see that they 
are free from arsenic, and afterwards I test them by 
adding an amount equivalent to the 500th of a grain 
per gallon of beer, on the basis of using 50 cc. of the 
sample, to see that I get the proper size of mirror. 
The electrolytic zinc, for instance, contains a 
considerable quantity of metallic iron, and the metal- 
lic iron holds back the arsenic, and in fact, the iron 
salts hold back the arsenic when they are in consider- 
able quantities. That is to say a gramme of proto- 
sulphate of iron added to the Marsh, for example, wili 
keep back a very considerable mirror of arsenic. I 
have a series here which I think I can, show you which 
will exemplify the effect of iron in retaining arsenic. 
(Mirrors put m.) 

9751. Do you not prefer to use electrolytic zine ?—No, 
you cannot use it. 


9752. On account of the iron which it contains ?— 
Yes. 


9753. How do you know that is not electrolytic zimc ? 
I have wxitten to all the dealers in zinc, and have got a 
large number of samples, tested each in the manner J 
have suggested, and when I came across a lot which gave 
the conditions I required, I purcliased it all. 


9754. How do you know that is not electrolytic zine? 
—I do not know where it comes from, but the electroly- 
tic zinc with which I have been supplied was from 
Brunner, Mond and Company. It might have been 
electrolytic zinc from which I obtained the required 
supply, I do not know. It is possible by distilling 
electrolytic zine you may get it free from iron and 
arsenic. At all events, I have had very great difficulty 
in getting zine free from arsenic. I have had a large 
number of samples submitted to me as free from arsenic, 
and I have tested them and found them to contain 
arsenic. So that when I find, say, 20 lbs. of a certain 
kind of zinc which is free from arsenic, and gives the 
proper size of mirror when working with 50 cc. of a 
solution containing the 500th of a grain per gallon, I 
purchase it all—14lbs., 20lbs., or whatever it is I can 
get. 

9755. (Dr. Whitelegge.) With what object do you 
destroy the organic matter in your test?—Simply to 
get the conditions the same in each case. 


9756. Have you made any comparison, to show whether 
the amount of arsenic recovered is increased if the 
organic matter be destroyed ?—The mirrors are not 80 
satisfactory when the organic matter is not destroyed. 
You do not get the same clearness of mirror when the 
organic matter is present; beers frequently contain 
sulphites which interfere with the test, but which are 
removed by my process, and in many cases the mirrors 
are not obtained at all when the test is made directly 
on the beer. Those are my reasons for not having the 
organic matter present at all. 


9757. It is not from any idea that the organic matter 
will keep back the arsenic ?—No, it does not always keep 
it back completely. 

9758. The printed tables relate to samples examined 
by you in the second part of 1901?—Yes. I have a 
further table showing the results up to April, 1902, 
which, if you wish it, I might put in. The following is 
the table :— 
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9759. In the second part of 1901 there were still sam- 
ples of malt containing very considerable proportions of 
arsenic /—Yes. 

9760. And two containing upwards of 1-20th; one 
containing upwards of 1-30th ; and two containing up- 
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wards of 1-40th of a grain per lb. ?—That is so. 


9761. Can you say when those malts were made? 
—I cannot. ; 


9762. You have compared those figures with the re- 
suits you have obtained since that time ?—The amounts 


have been gradually going down. 


chester district. 


I believe at. one time 
there were train loads of malt, about the beginning of 
last year, which could not be used, sent into the Man- 
What became of these train loads of 
malt I.do not know; but they had to supply a bettex 
eJass of malt to the Lancashire brewers than to any of 


the other districts of England, I understand. 


9763. The latter table shows that out of 31 samples 





examined this year none contained more than 1-50th ?— 
hat would be right. 


9764. Whereas out of 49 examined in the second half 


of 1901, six contained a larger amount than that ?— 


Yes, that would be so. 


Personal 
view that 
over L-10U 
grain per 
gallon is 
adulteration. 


anything more than a personal view. 


9765. In the return you were good enough to send to 
the Commission you say that as thy result of analyses 
under the Sale of Food and Drugs Act you give a formal 
certificate in all cases, but up to the present time you 
have only regarded as adulterated those samples of beer 
containing more than 1-100th of a grain?—That is my 


personal view of the matter. Of course, it would not be 








9766. But that represents your practice at that time? 
—Yes. 


9767. Amd your present practice?—Yes, I should 


- prefer that there should be none present, but as all beer 


contains arsenic you must fix some limit for the present 
at all events. 


9768. And in the case of beer conitaining more than 
1-100th of a grain per gallon you would give a certificate 
in an official form which would enable the local authority 
to take proceedings ?—Yes, I draw attention to it, and 
let the medical officer take proceedings if he thinks it 
advisable. 


9769. A formal certificate complying in all respects 


with that which would be required if proceedings 
were to be taken ?—Yes. 
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9770. You say also you are not in favour of a standard Official te: 
test for arsenic; do you still hold that opinion ?—I needed. 


think at the time I expressed that opinion there was 
nothing very clear or definite to go by. I do not know 
that it will be advisable to fix any standard test now, 
but I think it is desirable to have an official test, if 
possible, because there are so many tests and so many 
methods of doing these things, that it would be desirable 
to have an official test. 


9771. You told us that, in your opinion, it would not 
be possible to exclude arsenic altogether unless the malt- 
ing were so conducted that the fumes could not gain 
direct access ?—Yes, I am satisfied on that point. 


9772. Are you able to point to any place where that 


is done on a commercial scale?—So as ta prevent the 
fumes ? 


Mr. 
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9775. Yes?—No. But 1 know of one place where an 
appliance is being arranged for that purpose. 

9774. Is that the case of which you gave ts particu- 
lars ?—One where bricks are heated to redness, and the 
radiated air from the bricks allowed to go into the malt. 


9775. That plan is, I understand, being tried ex- 


_perimentally by a maltster in this country /—Yes. 


_ 9776. With a view to adopting it on a large scale if 
it proves successful ?—That is so. 

9777. Is that the same case as that which you have 
already mentioned in which a brewer was making ex- 
periments ?’—The brewer does also his own malting to 
some extent, and it is the brewer who is making that 
experiment. 

9778. I only want to be clear that it is the same case? 
—That is so. 


9779. Does it fall to your lot to advise the brewer who 
is a maltster, or maltsters, as to the conduct of the 
process P—No, not at all. 


9780. Can you give us any idea of the amount of dust 
that is removed from the malt by brushing ?—I cannot 
tell you that. It cannot be a very large amount, I 
should say. 


9781. You mentioned that in one case you found 
1-30th of a grain of arsenic in a sample of beer ?—Yes. 

9782. And that in your case you did not make any re- 
presentation to the brewer ?—I did not make any repre 
sentations to the brewer. 


9783. That I follow ; so that you can tell us nothing of 
what happens in the case of those contaminated beers ? 
—I do not know what happens. I cannot tell you 
whether they are sent out or what they do with them. 

9784. You ‘have examined, no doubt, not only these sub- 
stances which are included in the list, but also samples 
of fuel >—Yes. 


9785. Can you say how much arsenic is found com- 
monly. in anthracite?—I have given it in some of my 
papers, but I cannot remember exactly the amount. It 
comes to something like 1-100th or 1-50th of a grain per 
lb. Itis a very small amount. 


9786. Even less than that ?—Probably less then that. 


(The figures are:—Coke from 4rd to 1-100th, anthra- 
cite from 1-100th to 1-500th.) 


9787. Have you arrived at any conclusion as to what 
the proper method of sampling fuel wouid be—anthracite 
in particular ?—The only method of sampling would be 
to take a considerable quantity, break it into smali 
pieces, and mix it together thoroughly, and pick a lot of 
that, breale it into smaller pieces, gradually breaking 
down until you get nearly to a powder. Then take a 
sample of that for the analysis. 


9788. But all this after first removing any obvious 
lumps of pyrites —If it is the custom to remove pyrites 
they should do that first. But if it is not the custom to 
remove the pyrites then the pyrites should be mixed to- 
gether with it in proportion as nearly as possible. 


9789. But you would regard it as necessary to remove 
pyrites as far as possible?—I should say so, certainly. 
If you had pieces of pyrites you would not burn them. 

9790. In your return you mentioned finding arsenic 
in a sample of chicory >—Yes, 

9791. Have you formed an opinion as to the source of 
the arsenic?—Not at all. I only assume that the 
chicory must have been roasted over the fumes of the 
fuel. 

9792. Do you give us the amount of arsenic found in 
that case ?—I think I have done so. I have not got it 
at hand.* 

9793. Dr. Buchanan tells me it is not given in the 
return?—I know that it was determined. 

9794. You also found arsenic in liquorice sweets, did 
not you ?—Yes. 

9795. There also we have not the amount. Would 
it be possible for you to supply it to us ?—I think I have 
the amount. I can let you have it. 


9796. (Chairman.) You might forward it to. us?—I 
will do so.* 





* The following are the amounts of arsenic I have found 
in these articles :— 
Ap»roximate amount of arsenic 
expressed as arsenic trioxide. 
1-35th of a grain per Ib. 
1-70th - es 
1-150th 2 3 


Liquorice jujubes- — - - 
Stick Spanish juice — - - 
Chicery - api APS 
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9797. (Dr. Whitelegge.) Van you teil us anything of 
arsenic in connection with textile goods ?—Yes. I have 
had a large experience in that. There is a considerable 
quantity of textile fabrics containing arsenic in minute 
quantities. That is regarded most seriously by the 
Norwegian and Swedish Government, where they take 
notice of very minute quantities. 

9798. Is this entirely in the colour ?—Chiefly in the 
colour. 

9799. And the regulations of Norway and Sweden pro- 
hibit the import?—Yes. They used to prohibit the im- 
port of any cloth containing even the most minute trace 
of arsenic; now they allow a little, but it is very small 
indeed. 


9800. Does any similar rule prevail in other countries ? 
—I think so to some extent, but they are not so strict 
as they are in Norway and Sweden. 

9801. (Chairman.) You have had very many years’ ex- 
perience as an analytical chemist ?—Yes, about 30 years. 

9802. And, of course, since this Manchester catas- 
trophe you have given additional time and labour evi- 
dently to this process of analysis ?—I have. 

9805. I suppose you admit, do you not, that your eyi- 
dence here to-day goes to prove conclusively that ex- 
treme care is necessary as regards analysis for the de- 
tection of arsenic?—If the process is carried out in a 
certain way only the ordinary care is required. 

9804. But you quoted before us a case which hap- 
pened within the last few days where there was a ditfer- 


ence between 1-33rd and 1-500th from the same sample? 
—Yes. 


9805. If you were to change places with myself, and 
were pursuing an investigation of this kind, you would 
find that rather a disturbing element where you are in- 
vestigating a matter of very serious moment to the public 
health: ?—Yes. 
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9806. If you had to come to a conclusion and write a Objections to 


report, you would find it a very disturbing element ?— quantitative °, 


Certainly. But the Reinsch’s test is one which depends Reinsch 


upon the personal equation to a very large extent. 
the test I use it does not depend on the personal equa- 
tion, Anyone can get results from this method I have 
pointed out to you, but they cannot get the same result 
by other methods. I am satisfied that the Reinsch’s test 
is not satisfactory for determining minute quantities of 
arsenic, 


9807. You condemn that as a test ?-—Yes, as a quanti- 
tative test. 


9808. But you are of opinion that uniformity of treat- 
ment and method in the case of analysis are necessary ?— 
I think so now. 


9809. From recent experience and from cases you 
quoted to-day you have rather modified your judgment as 
to necessity for uniformity of treatment?—It seemed 
to me there were so many methods of treating the matter 
at one time that it was not advisable to arrive at a de- 
cision as to the process until it had been investigated 
thoroughly. From my own investigations I think there 


‘should be now a definite process adopted. 


9810. Is the test which you have been detailing to us 
to-day so thorough a test that it is of universal applica- 
tion ?—Yes, almost, but there are certain modifications 
which I have suggested to you. One of them, notably 
the size of the flask and the others the methods of purify- 
ing the re-agents. There has been suggested a method 
of purifying hydrochloric acid by adding bromine to it. 
I have been unable to get hydrochloric acid free from 
arsenic by that method, but I have got hydrochloric 
acid absolutely free from arsenic by the method I have 
described, by means of chromic acid. These are the con- 
ditions which must be first attended to. The question 
of the purity and suitability of the zinc, and of the purity 


In method. 


Nature of 
official test 
recom- 
mended. 


of the sulphuric or hydrochloric acids, is most important. * 


Nitric acid is almost certain to be free from arsenic, but 
it should always be previously tested. 


9811. As it stands to-day, in the light of your expe- 
rience, is this test which you now apply in general use 
amongst analytical chemists ?—Yes, some modifications 
of it. They usually employ larger flasks than I do, and 
they will not get such delicate or accurate results. 


9812. (Sir William Church.) You said that you would 
approve of an official test, but not a standard test >—I 
think that if there is an official test you might use any 
test you like, but you must make one official test, and 
show what the result is by that one test. You then con- 
centrate attention upon that official test and cut it to 
pieces if possible. If you can get a better official test 
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you may adoptit. But I think the Marsh-Berzelius test, 
under stipulated conditions, might be used as the official 
test; and if you can by any other means get a better 
test than that, it would be permissible to make use of 
that other test, providing you can show it is better than 
the official test. 


9813. You mean by “ official test” what I should have 
meant by the standard test; that is, you think it would 
be possible to have an official test that everything should 
have to pass?—Yes, I think so. 


9814. It is a difference in terms?—Yes. A standard 
test may be taken as the test, from which there would 
be no moving; that must be the test which would abso- 
lutely fix it. My notion is, that if you can find arsenic 
in malt, beer, or other food by any means whatever, we 
should, if possible, try to get rid of it, and that its 
presence should condemn the material. But if you have 
a standard test vou may find there is some method which 


Mr. Tuomas Fatriny, 


9816. (Chairman.) You have been for many years an 
analytical chemist /—About- 30 years. 


9817. How long have you been public analyst of Leeds? 
—From 1875. 


9818. Have your analyses been with reference to many 
articles of food materials and manufactured materials? 
—A great many different kinds of things, food and 
waters, coal-gas, and coals, and articles referring to the 
local manufactures of the West Riding of Yorkshire. 


9819. With regard to analysing samples of beer, I 
suppose you have had long practice of that P—As regards 


arsenic in beer only since the scare began in Manchester. — 


The question was not raised before that time. I had 


no idea that arsenic might be present. 


9820. Have you acted as a special analyser of beer for 
any firm?—From the beginning of 1901, two of the 
large breweries in the Leeds district employed me to 
test, either by myself or through my assistants, all the 
brews for a time. That was done by means of the test 
recommended by the Brewers’ Association at Manches- 
ter, which, of course, is not a delicate test, as Mr. 
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is better than that standard test, or simpler, which 
might ultimately be adopted, and I think therefore the 
test should be regarded simply as an official test, and not 
as a final ene. Hut if you have one test put forward it 
allows criticism :n that. test to be made by a large 
number of chemists so as to get a better test if possible. 
In this test 1 estimate so many grains per gallon, or so 
many parts of a grain per gallon, based on the assump- 
tion that you take 50 cc. for a test, and you get a certain 
figure from the arsenic mirror produced of so much per 
gallon based upon the 50 cc. being taken, which is 
equivalent to a sherry glass full. 


9815. I think I understand that an official test would 
be the test in which the quantities of the materials to be 


analysed and the various steps in the analysis could be. 


laid down, and you objected to the term “ standard test’ 
because you thought you could not go beyond it ?—That 
is 99. 


called; and Examined. 


Thomson has said. According to my experience, as @ 
rule it has detected 1-20th of a grain per gallon, and 
with special care 1-50th of a grain per gallon. 


9821. For detection ?—Yes. Beyond that without con- 
centration I think it fails. 


9822. You mean that in a case where there was 1-150th 
of a grain only present that the process you used would 
fail to detect anything ?—The process I used up to about 
February, 1901, for passing these beers for these 
breweries would not detect at the outside more than 
1-40th of a grain or 1-50th of a grain. 


9823. That is to say, the presence of arsenic less than 


that would go undetected ?—Yes, undetected without. 


concentration, which was not done. 


9824. I suppose since the Manchester scare you have 
had plenty to do with regard to analysing samples of 
beer ?—I have summed up the number of beers that I 
have done during the time, and they are close on 300, 
really 298. I have brought with me a table showing the 
results which I obtained. (The following was handed 
in) :— 


ARSENIC IN MALTS.—TESTED DURING 1901-2. 


Malts free from arsenic 
Malts containing arsenic 


The 10 arsenical malts contained the following amounts in 


One sample - 
One sample - 
One sample - 
Two samples 

One sample. - 
One sample - 
Two samples 

One sample - 


43 
10 


Total 53 





grains per pound. 
Arsenic trioxide. 
0°052 or about 1-20th. 


ARSENIC IN COKES, &e.—TESTED DURING 1901-2. 


Cokes free from arsenic = = 


Coke containing 0°17 grain of arsenic trioxide per pound - 
Coke containing 0°013 grain of arsenic trioxide per pound - 


The cokes containing arsenic were gas cokes from coals obtained locally. The cokes free 


from coke manufacturers from washed or picked coal. 


_ on ny ot fogs 970:086) aaa 

me fT ei koe 

: -. ape Be, SA O016 ¥ 1-60th. 

0:00, ete 

Lt 0008: at 

ee ae a0 O0l ane 1-240th. 
» _ a - - trace 

ot al cit 0 eee 

4 

from arsenic were 


ARSENIC IN TILES AND DUSTS FROM MALT KILNS. 


See paper “The Analyst” July 1901, page 177. 


ARSENIC IN DUSTS ELSEWHERE. 


Dust from shelves, Fairley’s laboratory, 0°7 gram per pound. 

Dust from shelves, Mackey’s laboratory, 0°77 grain per pound. 

Dust from shelves, Metallurgical laboratory, Leeds Institute, 1°4 grain per pound. 
Dust from bookease over books, Fairley’s office, 0°4 grain per pound. 

Dust from shop, Commercial Street, Leeds, 0°3 grain per pound. 
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ARSENIC IN MATERIALS USED IN TESTING 


No “pure” acids, hydrochloric or sulphuric, have been obtained free from arsenic by the Marsh-Berzelius test. 
At least 60 samples of zinc sold as “pure” have been tested for arsenic ; of these only about five or six have 


been found pure so as to stand 30 minutes’ Marsh test. 
arsenic, as proved when a known amount was put into the apparatus. 


Some “pure” zine has the property of keeping back 
This was shown more especially when 


sulphuric acid was used. It is important that the cause of this interference should be ascertained. 


ARSENIC IN GLASS. 


Two samples after standing twenty-four hours in hydrochloric acid of 20 per cent. contained arsenic in 


solution :—, 


One corresponding to 0°003 grains of arsenic trioxide per pound. , 


One, trace. 


Two samples of beer bottle glass fused with sodium carbonate gave :— 


Light colour - “ - 3 z= i . 
Dark colour - - - L - 2 < 


0°03 grain of arsenic trioxide per pound. 
- 0°50 ” ” ” 


One Winchester Quart, such as is used for storing acids, contained :— 


1:00 grain of arsenic trioxide per pound. 


One sample of Jena glass used for chemical apparatus contained :— 


2°1 grains of arsenic trioxide per pound. 


ARSENIC IN BEERS—TESTED DURING 1901-2. 


Beers free from arsenic - . = = z 
Beers containing arsenic - : - - 


280 
= 18 





Total - - -. 298 


The 18 arsenical beers contained the following amounts in grains per gallon of beer :— 


One sample - - - - ami - 
One sample - - - - = - - 
Three samples - - - - ‘ . - 
Two samples = - - : - - 4 = 
One sample - - - = - - 

One sample - - - - : = 

Two samples - SAK 32 - - - - 
Two samples - - 5 : > - 
Three samples -~— - - - % - : 
One sample . - - 5 - 3 ; 
One sample 2 - 2 - : 2 * 


LOocALITY. 


Superphosphate - 


Escrick, Yorks - 
1 
Soil - - 


Soil (extracted with 1 per cent. soiution of 


Citric Acid) - 


Oat stubble grown on above soil - - 


Oats (ears only) - 


Rotherham - = Soil (turnip field) 


Turnips from above 


Soil (barley field) 


Samples Tested. 


Arsenic trioxide 
= = 2 - a 0°16 or about 1-6th. 


- - - - 0°03 Pe 1-30th. 
= = = ~ - 07025 =; 1-40th. 
- - = - - 0°02 cs 1- 50th. 
- - = - - O;OLG2 a; 1-60th. 

= - - - - O015 =, 1-65th. 

= - = “ - OFS ae. 1-70th. 

- - - - - 0°01 1-100th 
= - = = - 0';007 =, 1-150th. 
= - - - - 0'005_—,, 1-200th. 
- - - - = trace. 


Arsenic Trioxide 
(in grains per pound). 


- 11°06. 
0°017 (Total). 


0°003. 
Trace (probably from 
a little earth.) 


None. 


Se ial duly 0°003 (Total). 
None. 


0°14 (Total). 


Soil (extracted with 1 per cent, solution of 


Citric Acid) - 
Barley (ears only) 


Soil - iS 
Superphosphate - 
Barley (roots) — - 


Overton near York - - 


Barley (straw and ears) —- Z Sijdew 


Malton - = Barley (grain) = - 
Boroughbridge - = Wheat (grain) - 


9825. Are these analyses which have taken place since 
the Manchester scare ?—They have all taken place since 
December, 1900. ; 

9826. That was after the scare ?—Immediately after 
the scare. 

9827. Are you aware that extra precautions imme- 
diately after the scare were taken by brewers and 


maltsters ?—Certainly ; many of them did at all events 


to my knowledge. 

9828. You give here 298 samples ?—Yes. 

9829. And out of these you say that 280 were free 
from arsenic ?—Yes, by the test I employed. When we 
found arsenic by the Reinsch test we did not attempt to 
use the Reinsch test as a quantitative test, but we esti- 
mated the arsenic by the Marsh test. The Reinsch test 
is, strictly speaking, only a qualitative test, a good con- 
firmatory test. 


- zs - - - 0°002. 
: 3 a None. 
0°035 (Total). 
11°06. 
- = - - - None. 
None. 


None 


None. 


9830. You mention in your report arsenic tri-oxide ; is 
that the proper term ?—That is the chemical name. 


9831. I ask you the question because when this evi- 
dence appears it might appear it was something fresh vou 
discovered to people not technically acquainted with 
chemistry ?—It is the chemical name. 


9832. In one sample you say 1-6th of a grain of 





arsenic tri-oxide was found in a gallon of beer ?—Yes; 
that was a sample from the North Riding. I am also 
public analyst for the North Riding of Yorkshire. The 


Medical Officer took samples, and this was one of them. 

9833. Can you say what led the Medica] Officer to take 
samples? Was it his usual habit to do so?—No. These 
were the first he sent me. 


9824. Was it the first occasion on which he had sent 
you samples of beer P—Yes. 
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9835. Do you know why he did so?—Only from what 
he would read in the newspapers. I do not know that 
he observed any illness. 


9856. With regard to this sample of beer, I do not ask 
you to detail to the Commission what brewery precisely 
it emanated from, but could you follow it sufficiently 
to be able to tell the Commission whether the malt used 
in the brewing of it was made with the use of gas-coke 
or anthracite coal ?—I can only tell you from what I was 
told outside. I was told that Bostock’s sugar had been 


used in making this particular beer, but I do not know 


that for certain. 

9837. But you have heard that ?—Yes. 

9838. Did you hear it given as a reason for finding 
this large quantity of arsenic?—No. 

9839. But you heard it stated in the case of this sample 
that Bostock’s sugar had been used ?—Yes. L 


9840. Could you give us the date?—December, 1900. 
I can give you the exact date. 


9841. (Sir Wiliam Church.) That was just after it had 
been discovered ?>—Yes. 


9842. (Chairman.) With regard to the two following 
examples, in each case 1-30th and 1-40th, did you identify 
that at all with Bostock’s sugar ?—No, I am not certain 
about that at this moment. It might have been. 


9843. But you could not identify them ?—No. 


9844. Have you been testing samples of beer up to 
quite lately?—Yes. I am constantly testing them. In 
all the samples we have tested this year, and*for part of 
last year, we have abandoned the Reinsch test and are 
using the Marsh apparatus. The apparatus I use is four 
to six times the size of Mr. Thomson’s, but I agree with 
him the small apparatus with a small quantity of zinc 
and a small quantity of acid would be a better arrange- 
ment than mine. 


9845. You think it would tend to give a more accurate 
result P—I think the smaller the quantity of chemicals 
you use for testing for a given substance, speaking 
generally, the more accurate your results would be, con- 
sidering the extreme difficulty of getting substances 
chemically pure. 


9846. Could you tell the Commission whether during 
the last few months you have tested any samples of beer 
which have produced a considerable quantity of arsenic 
per gallon, say anything like 1-40th or 1-50th ?—During 
the last few months I think I have had one or two cou- 
taining 1-70th. That was sent to me by a brewing firm 
for which I act as analyst. That was evidently unsafe 
for them to send out. 


9847. You think 1-70th would 
brewer to send out, yes. 


9848. But you have not found many such samples P— 
Very few. 


9849. And you think, on the whole, that the fact that 
greater care is now taken on the part of the brewers and 
maltsters in testing all the ingredients has produced 
good result ?—Yes, so far. 


9850. Does your experience in testing samples, which 
you are doing every day, go to confirm the improvement 
in this respect ?—I am not prepared to say that about 
malts. 


9851. You produce 296 samples of beer out of which 
280 you mention to be free from arsenic ?—A large num- 
ber of these would have been tested by the Reinsch test 
only. 

9852. You say if a more severe or searching test were 
applied, arsenic in very small quantities might have been 
discovered ?—Yes. When it is worked out I think that 
the Reinsch test would not have enabled me to report 
that. The Marsh test-as employed by me, with a four to 
six ounce flask, would not enable me to go to anything 
like the thousandth of a grain. About 1-250th would be 
about my quantity. I have not reported in this state- 
ment anything below that amount. 


9853. Have you examined many malt samples during 
the last twelve months ?—53 have been done during 1901- 
1902, and about half of them has been done during the 
last year. 


9854. Will you tell the Commission generally with 
what results ?—About 25 per cent. /of these were found 
to be arsenical by the test which I use; 10 out of 53, or 
more like 20 per cent. 


9855. What about the average of arsenic tri-oxide 
found; could you give us the maximum and the mini- 
mum ?—The maximum is ‘052, or 1-20th of a grain; the 
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minimum was one marked ‘a trace,” which I did not 
attempt to define; the minimum that I have estimated 
here is the -004, or 1-250th of a grain. I have not put 
down decimals beyond the third place, so that the num- 
bers do not exactly correspond. 


9856. Were there many samples in which the maximum 
amount occurred that you mention there ?—I think one. 


9857. Then I suppose you are prepared to state that 
the result of your examination of these, malt samples, 
taken as a whole, was satisfactory P—Taking the 53, it 
was satisfactory as regards the 43 that I passed; but I 
think it shows the need for further care on the part of 
the 10. 

9858. Could you give us any information with regard 
to where the higher results were obtained, as to what 
fuel was used in such instances ?—I do not know for cer- 
tain, but I believe gas-coke was used. I am not always 
informed by the maltsters or brewers who send me these 
malts. 


9859. I suppose now they are quite awake to the fact 
that there is danger where there is carelessness as re 
gards fuel ?—That is so. I attempted to draw their at- 
tention to the point that it was not sufficient to change 
from gas coke to a pure coke or anthracite, but that they 
must clean out their kiims very carefully. I made an in- 
vestigation myself, examining the tiles of the malt floors, 
and the dust on the underside of these tiles, and the 
dust on the side walls above the malt floors. The walls 
were sometimes brick walls of a rough surface, and the 
dust was accumulating there. I found very considerable 
quantities of arsenic in that dust, not only from an old- 
fashioned kiln where the fireplaces were put in the very 
thick walls round the lower chamber below the upper 
chamber, which was the malting process place proper, 
but also in the most recent kiln, the modern form of 
kiln. I found in the dust from the lower side of these 
floors as much as one per cent. of arsenic in this dust, 
an astounding and extraordinary amount, which I could 
not believe at first. But we repeated the test a good 
many times. I have the dust; if anyone would like to 
prove it I should be wiliing to supply it to them. 


9860. You have still a sample of this dust?—Yes. I 
also found in some of these tiles, some of the older tiles, 
what are called Stowmarket tiles, containing not ordinary 
fire clay, but clay containing a good deal of lime; the 
tiles are somewhat porous. They could not be fired in 
the ordinary way of tiles, as they would have run. I 
found in the substance of these tiles, in the material 
itself, very considerable quantities of arsenic. When I 
found this out I recommended to the breweries that 
eriploy me to by all means clear out the kilns tho- 
roughly, do away with all the old tiles, and have the 
roughly sound glazed tiles put in their place, otherwise 
they might change their fuel without changing the 
results, and still get arsenic in their malt. I made a 
calculation. Taking the average of the arsenic that I 
found in the ten arsenical malts, how much of this bad 
dust would be necessary in the quantity that chemists 
usually operate upon, ten grammes, about one-third 
ounce, to give the average arsenic which I have found, 
something like ‘015, and of the very worst dust 1-40th of 
a grain of that dust adhering to the malt would be suffi- 
cient to explain these results. There was the dust on 
the side walls, of which a larger quantity would be neces- 
sary, I think about one grain. In order to try, if pos- 
sible, to throw some light on the extraordinary differ- 
ences which different analysts have got when testing 
malts, I began testing, as I found that some of the Lon- 
don chemists said that whe dust in their laboratories, if 
it got into their apparatus, would be liable to affect the 
results. I tested the dust on shelves in my own labo- 
ratory, and in another chemist’s laboratory in Leeds, 
and in a metallurgical laboratory in Leeds, and I found 
in My own ‘7 grain per lb. of arsenic, and in my col- 
league’s “77, and in the metallurgical laboratory 1-4 grain 
of arsenic per lb. of the ordinary dust. I also brushed 
down the dust from the tops of some of my books in the 
office, apart from the laboratory, and I found in that 
‘4. Also in the shop in a main street in Leeds I spoke 
to a friend who got the dust from some of his shelves, 
and I found in that -3. So that where there is a large 
amount of black smoke, sooty smoke, prevailing, as we 
have in many of our manufacturing towns, 
where fireplaces do not draw very well, 
smoke coming into the rooms, you will 
the dust. That shows the extreme precautions neces 
sary. 
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9861. You think that the necessity for cleanliness and 
great care as regards preventing any deposit of malt dust 
anywhere in a malting establishment is most essential ?— 
Yes, and the very careful cleaning of the malt by brush- 
ing. 

9862. I suppose you are equally alive to the fact that 
a large amount of evidence has been given in regard to 
gas coke ; that where gas coke has been extensively used 
arsenic has been found in the malt. Can you give the 
Commission any suggestion or recommendation with re- 
gard to the use of fuel or what fuel should be used ?—I 
think that with carefully prepared coke, prepared from 
coal that has been picked or washed, as some of it 1s, 
washed so as to get rid of the dirt and most of the pyrites, 
you might get a coke which does not show arsenic up to a 
certain limit of test. But with gas coke I have found 
‘17 grain of arsenic per lb. of coke, and I analysed two 
samples of coke, and found in another one a smaller 
quantity, about 1-10th of that. I analysed two cokes 
sent by coke manufacturers which were prepared mainly 
for use in the ironworks, and are also sold to the 
maltsters, but I was not able at that time, early last 
year, to find arsenic in these cokes. 

9863. Can you tell the Commission your experience 
with regard to the brushing of malt ?—The malts which I 
have passed as free from arsenic were all of them care- 
fully brushed. 

9864. Do you think that is a necessity ?—Certainly. 

9865. Have you ever found any discrepancy in the 
finished material, the beer, and in the amount of arsenic 
found in the malt used. Have you found a difficulty in 
tracing the precise amount?—I have not been able to 
follow that. 

9866. Discovering arsenic in a malt and following it on 
into the beer ?—No. 

9867. Have you found a case, for instance, where a 
malt has been found nearly wholly free from arsenic, 
and an appreciable amount has been found afterwards in 
the finished article ?—Not that I can speak with any de- 
gree of definiteness. I do not know as a rule when I 
test samples of beer what malts were used for that. I 
do not test the malts at the same time so as to connect 
the one with the othar. 

9868. You have not been able to follow the process 
through ?’—I think it is very desirable it should be fo!- 
lowed through by somebody, but I have not done it—be- 


ginning with the coke and going on right through. 


9869. When you are engaged in testing samples for 
brewers for their protection and the protection of the 
public generally, do you use precisely the same test that 
you use in your capacity as public analyst Certainly ; 
whenever we find arsenic zhe tests are repeated at least 
three times. If the amount is at all great, then we get 
the Reinsch test, and get the arsenic crystals as confir- 
matory evidence. I had a maltster complaining to me 
the other day that I had reported more arsenic than some- 
body else reported. I said, “I can show it to you; here 


it is.” I showed him the crystals in the tube. 
9870. Was that the third and last test?—No. I was 
speaking of ‘three times by the Marsh test. I was not 


meaning that as a quantitative test at all. 
9871. Did you convince him ?—I think so. 
think it was in my materials. 


9872. Is it true that, according to the analyses 
given to the Commission of the Yorkshire Brewery Com- 
pany, you have tested their beer up to February last 
by the Manchester expert’s test ?—I had a large number 
of samples from them, but I do not know where these 
beers were sent or anything about them. I tested them 
either in my office or at their works. 


9875. That is all you knew ?—That is all I knew. 

9874. By that test would any arsenic be liable to 
ee recognition ?—At what date is the test you refer 
to 

9875. February this year ?—We should use the Marsh 
test. 

9876. Have you anything to say with regard to plants 
taking _up arsenic from arsenical soils or otherwise ?—I 
began investigations last year, and wrote to a large num- 
ber of farmers and agricultural clubs which I happened 
to know in the county of Yorkshire. In some cases J 
got responses, and the results are tabulated in one of 
these sheets. I was easily able to detect and estimate 
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the arsenic in the manures and in the soil, but so far 
not in the plants, unless in the roots of the plants, where 
there was a doubt whether the traces of the arsenic I 
found might not be due ito the soil adhering. I am per- 
fectly aware that my experiments were different from 
what a chemist at Newcastle has discovered, but his ex- 
periments were made on plants cultivated in pots, and I 
think his arsenic was dissolved in the alkaline solution. 
My opinion, from the results I have got, is that the 
basic constituents, such as oxide of iron, appear to neu- 
tralise the arsenic that might be present, so that it never 
enters into the circulation of ‘the plants. We do know 
from the experiments made in Germany that a very 
minute quantity of arsenic kept in solution by excess of 
alkali applied to plants in pots kills them, just as it 
kills other living beings. It interferes with the physio- 
logical processes. (See note at end of evidence.) 


9877. ‘So far as you have gone then, the results are 
satisfactory /—They are negative in the sense that I 
have not proved the presence of arsenic. It would have 
been better if I had made a full analysis of the soils. 


9878. So far as your researches have gone as regards 
the process, the effect on a growing plant, the evidence 
is satisfactory ?—The evidence is that it has no influence. 


9879. (Professor Thorpe.) What led you to employ the 
Manchester test in the first instance ?—It is a convenient 
test, and I thought at the time it would be sufficiently 
accurate for this purpose. I admit I was mistaken. 
1 did not know what I know now, that it might pass 
amounts which might be dangerous. 


9880. Then you certainly would not recommend that 
the Manchester test, as we may call it, should be used 
as an official test -~—-I should recommend, if used at all, 
it should be only used as a confirmatory test. 


9881. You heard Mr. Thomson’s evidence, I think ?— 
Yes, 


9882. Do you agree with him that in the present state 
of matters it would be desirable that somebody should 
prescribe an official test ?—I agree with him in a great 
measure; but at the same time I do think the whole 
subject requires further investigation. For instance, 
this question of zinc sold as pure, sometimes it keeps 
back arsenic when we put it in. The cause of that is 
not understood. You have only to consider this im- 
purity (or extreme purity which ever it may be) balanc- 
ing a minute amount of arsenic in the zinc, in order to 
get a condition of thngs which would be very misleading, 
and which may possibly explain some of the differences 
in results by different tests. 


9883. When you say that zinc keeps back arsenic, 
what idea have you of the way in which that is done ?— 
J think it may be probably due to some metallic oxide 
or sulphide present in the zinc depending on the process 
employed in the purification of zinc. That is only an 
idea in my own mind, which wants testing by actual 
trial. 

9884. Are you quite sure of the fact that you can get 
the sample of zinc that has this property of keeping back 
arsenic ’—JI am not only sure of it, but I have met other 
chemists who are sure about it. 


9885. Is it the zine or possibly the acid which is the 
means of keeping back the arse>ic ?—It is more readily 
shown when sulphuric acid ist~ | that is all I can say ; 
but it is the zinc. One samp’. vi zinc does this, and 
another sample of zinc does not. 


9886. It may be the fact that it is more readily 
shown in the case of sulphuric acid than in the case of 
hydrochloric acid, which is the only other acid com- 
monly used ; is not that some evidence that it is not due 
to the zinc, but rather due to the acid ?—Not necessarily. 
It points in that direction I admit; but it is not abso- 
lutely necessary that that should be so. However, the 
thing wants testing. 


9887. I admit that point wants clearing up. But is it 
not conceivable that it is, as I put it to Mr. Thomson, 
the possibility of the formation of sulphuretted hydro- 
gen. Whenever the liquid gets hot when sulphuric acid 
is used sulphuretted hydrogen is produced in a greater 
or less quantity. Sulphuretted hydrogen might 
conceivably keep back the arsenic by forming 
insoluble sulphide of arsenic?—If you have two 
similar experiments done with two different lots of zinc, 
working as nearly as you’can tell at the same tempera- 
ture, with the same size of apparatus, and the same 
conditions throughout, and the same acid, the zinc only 
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Mr. different, in one case you can put arsenic in and not 
1. Fairleu. get it out by the Marsh test, and in the other case you 
—— do get it out. I think it points to the zinc. 
i7 April 1902. 9998. That is an experiment you have actually done? 
PES Th ona SBS 

9889. You told us that in the case of the beer which had 
so large a quantity as 1-6th of a grain you were informed 
that that was brewed from Bostock’s glucose ?—Yes, I 
was. 

9890. That was a sample of beer brewed in the West 
‘Riding, was it?~Brewed in the West Riding, but the 
sample was sent me from Saltburn. 

9891. Do you know what happened to that beer ?— 
Proceedings were taken, but through some technical 
flaw in the proceedings—it was the first time this 
authority had taken such proceedings—no fines were 
inflicted. 

9892. Was anything done with the bulk of the ‘beer —— 
L do not know. JI suppose some was thrown out. 

9893. Was it recalled or destroyed ?—I had samples 
sent me subsequently from the same neighbourhood, and 
I did not find arsenic. 

9894. So that you think the beer was withdrawn from 
consumption ?—Yes. 

9895. You have no knowledge that it was actually 
destroyed ?—No, I do not know, except that I analysed 
samples from the same district taken by the same 


authority. 
Sulphur and 9896, Have you analysed the coke for iron smelters or 
arsenic in persons who use coke for foundry purposes #—Chiefly for 
fuel com- sulphur. Only since this enquiry arose have I tested 


BALES: for arsenic. Sulphur is considered to be a substance 


which interferes most with its use in iron manufacture. 

9897. I suppose in practice there will ‘be \a rough con- 
nection between the sulphur and the arsenic ?—I think 
there is in most of these minerals. You will not be 
far wrong if you estimate arsenic as corresponding 
roughly to one per cent. of the sulphur. 


9898. It comes practically from the mineral which 
yields the sulphur +—Yes. 


9899. Therefore, I suppose that material that iron 
smelters say should not contain sulphur would presuma- 
bly be a good form of fuel for the maltster ?—Yes, would 
be better than the ordinary coke. 


9900. It is of course a fact that the iron smelter and 
the person. making foundry iron take great pains to use 
coke as free as possible from sulphur ?—Yes, it destroys 
the quality of the best Yorkshire iron. 


9901. Have they very much difficulty in practice in 
finding suitable cokes ?—~As a rule, the sulphur does not 
exist more than about one per cent. in the coke and 
sometimes less. That is so far as-my experience goes. 


_ 9902. Of late you have made determinations of arsenic 
in the same coke in which you have been determining 
sulphur for the purpose of the iron smelter *—No. 


9903. Of late I think you said you had been searching 
the same coke for arsenic ?—No, I did not mean to say 
that, not identically the same coke. 





9904. Can you give us any informaticn from your 
actual knowledge that the coke which was a suitable coke 
for an iron smelter by reason of its freedom from 
sulphur, would be also suitable fuel for a maltster by 
reason of its freedom from arsenic ?—I believe that the 
more pure it is, the freer it is from sulphur, the freer it 
will be from arsenic. That is my owm belief. 


The arsenical 9905. Those dusts that you analysed from the tiles 
kiln dust and walls of a malt kiln were obtained from a Yorkshire 
obtained in malt kiln, were they ?—They were from several. They 
Yorkshire. were obtained from two in the Leeds district, and T 
wrote a circular to a large number of maltsters all over 
Yorkshire, and offered to make the tests without any 
expense—and J got a considerable number sent me in 
that way, and the results which are given in this paper 
are the results of these tests. Each test is reported 


there, so that the total number of tests made can be 
counted up. 


9906. I presume this malt would have gone into local 
consumpticn ?—Certainly. 


7 
9907. It went into beer brewed in the neighbourhood 
OF Tests vad ss i 
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9908. The malt which was made in that kiln which 
contained this dust was used locally +-Yes. 


9909. Would the malt be used to your knowledge in 
Halifax ?—I do not know where the malt would be used, 
but I know that one of these firms who supplied me 
with these things—I may say that these samples were 
given to me in confidence; I was not to publish any- 
thing without the consent of the maltsters and brewers 
who sent me the samples. 


9910. You would rather not say ?—Not without their 
permission. 

9911. Have you had the opportunity of examining 
any green malt? Malt before it has been kilned?—No. 

9912. (Dr. Whitelegge.) Can you say in what form the 
arsenic was present in the dust that you collected from 
the wails of the kilns ?—Arsenic tri-oxide. 


9913. Without further combination, simply as such ? 
—Mainly as such, I think. 

9914. Have you any idea what percentage of malt 
becomes dust. You have spoken about the kiln dust? 
—This dust corresponds to flue dust from an ordinary 


fire. It is not derived from the malt itself, but it is 
adherent. 


9915. But the dust removed from the malt in brush- 
ing ?—That is the culms. 


9916. Can you say what proportion it bears to the malt 
itself ?2—No, I cannot say from memory; it is a small 
proportion by weight. 

$917. Would it be 1 per cent. ?—I should think more 
than J. per cent. ; but I do not know. 


S918. Do you advise the maltsters as to the construc- 
tion of their kilns ?—No, I am not a brewing expert. 

9919. But you made certain suggestions about the 
use of glazed tiles ?—Yes. 


9920. Have you given any other advice of that kind? 
—To sweep down the walls, clean the place out 
thoroughly, or else it was no use changing the fuel. 
They might have these bricks and walls loaded with 
arsenical dust, which, if a stronger heat current from 


the fire came on, would shift that arsenic on to the 
malt, 


g921. At the present time are those precautions being 
observed generally ?—I cannot say. I know at least 
two of the breweries took these precautions +o heart, 
and, as far as I know, carried them ovt. 


9922. You have examined anthracite and fuel gene- 
rally, have you not ?—Only a small number. 


9923. (Chairman.) To make quite clear a point on 
which your work has touched on the Halifax inauiry, it 
has been mentioned in Mr. Hammond Smith’s repori 
Tt have before me that “ Dr. Cameron, of Leeds, has 
lately obtained samples of beer from public-houses 
belonging to this brewery (that is the Yorkshire 


Brewery Company), and Mr. Fairley has in two, which 


do not appear to have been taken with the formalities 
provided by the Sale of Food and Drugs Act, reported 
1-40th of a grain of arsenic per gallon.” Is that 
correct ?—Yes, that is so. 





Note by Witness to Q. 9876. 


The following references on this subject may be 
useful :— 


F. C. Phillips: Chemical News, XLVI., p. 226; Jour. 
Chem. Soc. Abst., 1883, p. 231. 

Noble and others: Lander-Versuchs Stat. XXX., pp. 
381-427; Jour. Chem. Soc. Abst., 1884, p. 1,407; 
Jour, Soc. Chem. Ind., 1885, p. 461; Bied. Centr., 
XIV., No. 3 Year Book Pharmacy, 1886, p. 146. 

Loen: Centr. Blatt. fur Agrik., XTII., p- 68; Jour. Soc 
Chem. Ind., 1884, p. 327. 

Knop: Ann. Avronom, XI., pp. 418-9, from Bot. Centr.. 
XXII., p. 35; Jour. Chem. Soc. Abst., 1886, p. 172. 

Bonilhac: Bull. Soc. Bot. France, Pharm. Jour., 4th 
Ser., IX. 357; Year Book Pharmacy, 1900, p. 

Lettkens: Bied Centr., 1895, XXIV., p. 352; Kgl 
land, etc , 1894, pp 317-320; Jour. Chem. Soc. 
Abst., 1295, p. 400. 


Stoklasa: Bied. Centr., 1896, XXV., p. 353; Jour 
Chem. Soe. Abst., 1896, p. 538 
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TWENTY-THIRD DAY. 





Friday, 9th May 1902. 


AT WESTMINSTER PALACE HOTEL. 


PRESENT : 


The Right Hon. Sir Witt1am Hart-Dyxe (Chairman) 


Sir WILLIAM CHURCH. | Professor THORPE. 








Mr. Mr. Cosmo Bonsor. | Dr. WHITELEGGE. Wis 
Moulton, Dr. BucHanan, Secretary. F. Moulton, 
.C., M.P. K.C., M.Py 
Mey 1902, Mr. Fiercuer Movurron, K.C.%M.B. called; an Examined. {9 M: Tay 1902. 
ehioatby 9924. (Chairman.) I believe that from the very com- of the leading men, we had every possible assistance 
pert Com- Mencement of what you have termed in your précis the trom them. I do not believe myself that from that time 
tee and Manchester scare, the epidemic of arsenical poisoning, any beer was sent out which could possibly cause any 
work. you took a very eerie part in a thorough investigation mischief—except, perhaps, by accident. J think I re- 
of the causes?—Yes. 1 was consulted, iE believe, im- member one case coming before the Courts in which 
mediately after Mr. Gordon Salamon, and the whole case contaminated beer had been sold subsequent to the 
was put before me by Mr. Groves. The questionjof what announcement of the precautionary measures, but it was 
were the proper steps to take was discussed ,and when it obviously an isolated case, and due to the confusion 
was decided that a Committee of Experts should be between two casks. But substantially, from the time 
formed, I had the question as to the most suitable that the brewers became aware of the nature of the 
members for that Committee put before me. Almost calamity, and of what steps ought to be taken by way 
immediately after this discussion, which was between of precaution, all further evil, 1 believe, ceased. 
Mr. Gordon Salamon, Mr. Groves, and myself, the 9927. The report to which I have alluded was received 
members were selected, and we proceeded down to by us earlier in our proceedings, and has been published. 
Manchester to investigate the matter on the spot. You have kindly forwarded a summary of evidence which 
9925. I suppose you had a good deal to do, had you you wish to give to the Commission, but I suppose you 
not, with the preparation of this report of the Com- are aware, are you not, that this summary does deal 
mittee of Experts which we received earlier in our witha vast amount of information concerning which we 
proceedings ?—Perhaps I may describe what occurred have already had very ample evidencer—tI understand 
when we first took up the investigation on the spot. It that. 
was perfectly clear to us that the mischief was very 9928. You would consider it advisable, would you not, 
widely spread, and that the Manchester brewers them- that this summary, which has been very carefully pre- 
selves for the most part were incredulous as’ to the pared, should be printed, and go in with the evidence ?— 
possibility of there being any serious arsenical poisoning. ‘That, is entirely according to the opinion of the Com- [ater work 
It was a thing so utterly without precedent that at mission. Perhaps you will allow me formally, as having and final 
the time we arrived they believed that something heen honoured by my colleagues with the position of report. 
had gone wrong with one particular brewer’s pro- President of the Committee, to present the final report 
duct, and they had no appreciation of the extent to which the Committee made. That final report came long 
which it was common to the whole trade. The conse after the preliminary report, and long after all trouble 
quence was that our first effort was to make the whole of from the Bostock sugar had ceased. bauiewe very soon 
the brewers realise that the mischief was not confined ame to the conclusion that, although the mischief was 
to any one brewer, but that a large number of brewing  gubstantially due to the Bostock sugar, there was abso- 
houses must necessarily be implicated in it, because it Jytely certainly one other source of arsenic in beer, 
came from sugar which was largely used in the neigh- namely, malt. All other sources seem to me 
bourhood. Our object at first was, by means of making 5 ha capable of producing only snanitaciial 
the brewers realise the scale of the calamity, to get quantities of arsenic in beer but the malt is obviously a 
some measures adopted immediately which would put a  yery serious question. The Committee resolved that 
stop to all future mischief. At our first two or three they would not give a final report until there had ‘been a 
meetings in Manchester that which mainly occupied the most, searching examination of all the materials used 
attention of the members of the Committee (next to this jn beer, to disapenithe possibility of arsenical contami- 
task of putting before the brewers the actual extent of nation. That part of the work I can speak of, as it waa 
the evil) was to find some measure which would give entirely done by my colleagues, and I must say that the 
adequate safety and which could be promptly applied. I amount of careful analysis which was done for the pur- 
wish to put that before the Commission, because in my pose of this report was something quite beyond anything 
opinion there never was any vacillation or change of hat I should have expected. 
view on the part of the members of the Committee of : ; er . 
Experts with regard to the tests to be used or the 9929. How far i this later report oe circulation #—I 
measures to be adopted. But the problem of finding think it is in circulation only by having been sent to the 
some immediate step, some test which would be practical Manchester Brewers Central Association. I believe it 
and which would prevent future mischief, was a very 88 printed by the Manchester papers when it was 
different task from deciding what should be the precai- “elivered. Perhaps I may formally hand in a copy of 
tions to be used in future, when the object was not to the final report. (Handed in.) 
stop the possibility of a present danger, but to give 9930. You mentioned rather emphatically, do younot, Arsenic in 
absolute security for the future. in your statement, the question of the possibility of malt, and its 
nergency 9926. You mean there was the emergeney part of the arsenical poisoning through the medium of malt? You importance, 
scautions question to be dealt with separate from all future S®Y! On the other hand, f think it is almost certain 
eded at security as regards sugar ?—Quite so. In the early dis- that arsenical contamination has frequently existed in 


st. 


cussions as to the test to be recommended, and the 
precautionary measures to be taken, the members of 
the Committee always kept in mind that these were 
emergency precautions. I think I am bound also to say 
that as soon as the brewers had been assembled, and the 
sase had been put to them with great ability ‘by some 
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beer from due precautions not having been taken in 
selecting coal and coke for malting which is free from 
arsenical pyrites.” You state that with great certainty, 
do you not ?—Yes. 


9931. Have you anything to say on that point, because 
that is emphatic language: it mizht be useful if you 
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could enlarge upon it and give tha Commission some 
information of the causes which have led you up to that 
conclusion ?—The evidence of it is the series of analyses 
referred to in the final report. They point to a very large 
amount of arsenic in certain portions of malt, in what 
is called the malt culms, and also a considerable amount 
of arsenic probably adhering to the skin of the malt. I 
think that came as a surprise to every one of us, but it 
undoubtedly arises from the fact that there is arsenic in 
a great deal of English coal. I remember Sir Edward 
Frankland produced at the Royal Institution some 
crystals of arsenic which he had obtained from the air 
of London, and which he attributed to the burning of 


the Midland coal in very large quantities, so that the 


soot contained traces of arsenic. The English method 
of malting, I understand from Mr. Salamon, differs from 
that used in some countries in that the direct products 
of combustion have access to the grain, so that the 
arsenic which is carried off in them can be deposited on 
the malt. You will find in that report reterence to 
some specimens of malt which gave quite a considerable 
amount of arsenic. What made me attach most 1m- 
portance to this was the impression which was made 
upon my mind, as a mere observer and not a person at 
all entitled to speak from a medical point of view, by 
the close resemblance which all the medical men founie 
between the neuritis which characterised this epidemic 
and alcoholic neuritis which had never been attributed 
to arsenic; and at the same time the statements that 
I heard made by other medical men that this particular 
form of alcoholic neuritis occurred rarely amongst 
spirit drinkers, and in places where beer was 
not drunk. Although I should not wish to give 
any evidence at all on the subject, because the medical 
side of the Committee was so very strong and so in- 
finitely more capable of forming an opinion than I 
could be, yet, as an ignorant observer, the proceedings 
left on my mind a suspicion that arsenic had played a 
considerable part in what was called the alcoholism pro- 
duced by beer, and that probably the neuritis associated 
with it was due to the fact that this con- 
tamination in malting had been very’ com- 
mon in past years, and that, small as the contamination 
was, it had in certain constitutions produced morbid 
effects. That was certainly the impression left 
upon my mind, and although I feel it is a matter about 
which individually I have no right to speak, I think 
it is a suspicion which should not be too completely 
banished from the mind by theoretical arguments of the 
smallness of the contamination. There was a circum- 
stance which also made me cling to that suspicion, 
namely, the peculiar irregularity, so far as the results 
were concerned, in the connection between the quantity 
of beer drinking and the arsenical poisoning. There 
was no doubt in my mind that people who must have 
taken very large quantities of beer contaminated with 
arsenic, did not suffer. The peculiarity of this case 
is that we know accurately when and to what 
extent the arsenic passed into circulation. We know 
to a week when the arsenic-tainted sulphuric acid 
was sent to Messrs. Bostock. They used nothing but 
that. We know the quantities of sugar they produced ; 
we know the localities where that sugar was used. We 
have, therefore, for something like nine months the 
certainty that fairly heavily charged beer was sold. 
We know the breweries where it was sold. I 
inquired of the employees of two or three breweries 
at the time, especially at one from which we obtained 
very complete information on every point, and I think, 
with one exception, the employees—although they 
notoriously drink a good deal of beer, and entirely the 
beer of their firm—had not suffered. The impression 
which it gave me was, that the more poorly-fed people 
suffered rather than the people who were the most 
alcoholic, and took most beer. There were very many 
cases of people who obviously took too much beer, but 
I cannot help thinking from the cases I saw—and I 
think the doctors will tell you the same—that there 
were a great number of instances in which there was 
no evidence of extreme alcoholism. TI do not think 
that want of food had determined the effect entirely. 
The sort of impression left on my mind was, 
that constitutional peculiarities made a very great 
difference in susceptibility to poisoning by these 
small quantities. If you combine, ‘therefore, the very 
irregular influence of constitutional peculiarity with 
the possibility that there has been for years a small 
contamination due to this difficulty in malting, it 
may account for this alcoholic neuritis, and I should 
not be surprised if, now that the attention of the brew- 
ing public has been called to it, ansl malt is no 
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longer allowed to be contaminated, it will make a very 
great difference in the presence of this alcoholic neuritis 
which has been so associated with beer. I hope the 
Commission will quite understand I am only giving 
them the views of an onlooker, and not of an expert. 


9932. And as a listener—of course, you have heard a 
great deal of discussion among the medical men with 
whom you were associated P—A very great deal. 


9933. You have heard these matters discussed again 
and again, and that helped you to form this general 
opinion, which you have given to the Commission, in 
addition to the other evidence ?—Yes, that is so. Our 
relations were most intimate. I believe I was present 
at almost the whole of their discussions, and I took a 
very great interest in them. 


9934. With regard to this report which you have 
formally presented, has any further work or any in- 
vestigation been carried on by this expert committee 
since it was issued?—I do not think there has been 
any analytical work since this report, but if you 
examine the report and see the number of analyses 
which have been made for it, you will see that 
there was very little left to be done. Mr. Gordon 
Salamon, I understand, is to give some further evi- 
dence, and he will probably show the Commission the 
way in which the analyses were made and tabulated. 
They form a most extraordinarily interesting body of 
tests, which in my opinion quite adequately investi- 
gate this complicated question. 


9935. Are you aware whether the recommendations 
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of this report have been adopted by any brewers’ asso- the recom- 
ciation, or recommended by them to their several mem- mendations 


bers ?—Beyond the general recommendation which I 


of final 


should say was implied by the circulation of the report report. 


among the members of the Manchester Brewers’ Asso- 
ciation, I cannot of my own knowledge speak of any. 
I should fancy that beyond exercising generally more 
care, the brewers are largely waiting for the result of 
the present Commission. I think the brewers are ex~ 
ceedingly anxious to have guidance on the matter, but 
as I have very little to do with brewers except in 
this particular instance, I cannot of my own knowledge 
say whether they have adopted this test. I am quite 
satisfied that the brewing firms are on their guard 
against arsenic. Let me say that I think there is abso- 
lutely no danger lurking on the side of brewing sugars, 
because the mischief arose not from danger in connec- 
tion with brewing sugars, but from security, if I 
may say so. The fact that sulphuric acid is con- 
taminated by arsenic is so widely known that nobody 
connected with an industry of that kind would ever 
dream of using sulphuric acid which contained arsenic, 
and all the firms assured us that they took the greatest 
precautions. It was, however, so obviously wrong a 
thing that Messrs. Bostock had fallen into a state of 
security in imagining that when they bought, as I am 
quite satisfied they intended to buy, arsenic-free acid, 
there was no danger of arsenical acid being supplied. 
And, in my opinion, a scare like this makes it quite 
impossible that in a chemical industry of that kind 
such a blunder can be again made. I have much less 
certainty with regard to malting, because you cannot 
test your coal as you can test your sulphuric 
acid, and therefore malting will be rendered safe first 
by better methods—perhaps the American method— 
whereby the fumes do not go directly on the malt; or 
by better tests or better selection of fuel. But with 
regard to that I think the brewers are likely to have held 
their hand and waited until this Commission can 


authoritatively lay down the precautions which they 
ought to take. 


9936. I see there is a recommendation that brewers 
should make it a rule to require a written guarantee 
of freedom from arsenic in the purchasing of brewing 
materials of every kind. With regard to that I should 
like to ask you what is the real significance of this 
guarantee which they advised brewers to obtain from 
the sugar-makers and maltsters. For instance, would 
such a guarantee in your opinion indemnify the brewer 
who suffered damage from arsenic in his beer, through 
the default of the maltster or sugar-maker?—I do not 
think it will indemnify him. The real good of that is 
that it digs the word “arsenic” into the persons who 
are selling the goods. It is too much security 
which is the source of the danger. And if in 
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there is a guarantee pointing to arsenic, people are 
always on their guard, and are kept on their guard 
against it. Nothing is easier than to keep it out. The 
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danger is forgetting it. The real value to the public 
of that guarantee would be, that it would be impossible 
for persons producing brewing materials ever to forget 
the danger of arsenic. With regard to the indemnity, 
1 do not think it would be an indemnity as against the 
persons suffering. ‘lhe persons suffering would be 


_ entitled to recover from the brewer, because he had sold 


them beer which was not good beer; the brewer would 
then be able to recover from the person who sold bad 
materials, but the brewer himself would be liable for 
any consequence of the bad beer he sold, even though he 
were quite unaware that it contained arsenic. ' 


99357. Then you wish the Commission to understand 
that if there be any indemnity in the matter it is 
through an indirect method, and that the security arises 
through a method of constant advertisement, that there 
is danger not only with regard to the use of glucose, 
but especially with regard to the malt in the case of 
the fuel used P—Yes. 


9938. It would be a continual hint to the maltster to 
secure that his fuel is not only well selected, but well 
picked over and examined before he uses it?—Yes. I 
think that that is quite adequate to put an end to the 
danger, because the danger arises from forgetfulness and 
carelessness, and not from any inherent difficulty in 
keaping it pure. 

9939. Would you ayree that these recommendations 
in regard to the guarantee might be materially strength- 
ened if official tests were prescribed by the Board of 
Inland Revenue for brewing ingredients, as recom- 
mended in the interim report of this Commission ?—I 
think they would be greatly strengthened, because they 
would be made intelligible. They would then have a 
definite interpretation, and if the Board of Inland 
Revenue could get a test which is practical and -easy 
of application, and gives a substantial security, that 
would be the greatest service they could possibly 
rendey. I do not think an absolute test that was diffi- 
cult of application would be nearly so useful as a praw~ 
tically sufficient test which could be certainly and easily 
applied, because I think the danger of rejection is such 
that the existence of a practical and easily applied, 
and therefore frequently applied, test would make 
maltsters adopt methods which would keep their malt 
perfectly free from arsenic. They would not run the 
risk of the great loss both to reputation and to pocket 
which would follow rejection. I think the frequency of 
the application and its readiness would be very much 
more serviceable than what you might call its scientific 
infallibility. 

9940. (Chairman.) Again, you think that although 
your method is indirect, it would not afford the less 
security ?—I think it would afford more security. 


9941. You think that, after all, the result in regard 
to the, security would bd good?—I think it would 
be practically certain. With regard to this I think 
there is no evidence before us at all of the existence even 
in this case of any beer which produced evil effects other- 
wise than by repeated drinking. The toxic character 
of the beer never rose to such a point that once drinking 
would produce any result. So that you always have 
this to be relied upon, that it has to be a course of im- 
munity from detection which could allow anything which 
would hurt the public; therefore a practical and fre- 
guently applied test would, in my opinion, give almost 
certain, protection. 

9942. Do you agree then that a standard test which 
should entail the condemnation of arsenical beer should 
be fixed for the purposes of the Food and Drugs Act ?— 
Yes, but I suggest that tests should be prescribed higher 
up the scale than that with regard to the brewing 
material, because the investigation of the beer is a little 
late. You want to have something which brewers know 
is a sufficient protection to them; that if they will 
apply it they cannot be accused of negligence. Then 
it it is an easy and satisfactory test it.will be applied, 
and what is more it will be applied by the producers 
+hemselves; and no method which yields a malt which 
will not pass that test will in the future be adopted. If 
there is a discussion as to what is an adequate test, if 
there is nothing authoritative, then the maltsters are 
not themselves scientific enough to take judicious action ; 
but if they have something which they have to live up 
to, they will take care they have no methods which do 
not give them a malt which will stand that test. 


9943. Can you suggest an authority which should 
have the duties of watching over the purity of the articles 
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of food and drink also—that they should know the con- 
ditions of food manufacture and prescribe standards for 
reference by duly appointed public analysts P—Of course 
it must be the Board of Inland Revenue. I think the 
most important thing is that this Commission, either by 
appealing to the Board of Inland Revenue, or to some 
other high authority, should state what they think is 
adequate and practical in the way of watchfulness on the 
part of the producers. Then the ordinary powers of 
public analysts under the existing statutes would enable 
them to test beer or brewing materials. 
ing materials should certainly come for this purpose 
under the class of food. I do not remember the de- 
finition ; I do not quite know whether they do so now. 


9944. (Professor Thorpe.) They come under the Act of 
1899: anything which enters into the composition of 
food is ipse facto food?—I am obliged to you for that. 
That is just what I was doubtful about. I had forgotten 
whether there was a definition clause to that effect. It 
is much more important that people should know what 
they have to live up to than that there should be a vague 
duty of their products being absolutely pure. I think 
ihe latter leads to very costly and very difficult litiga- 
tion, whereas if purity means being up to a particulary 
standard, tested in a particular way, much of that 
would be avoided, and the results to the public would 
be very admirable. 


9945. (Chairman.) Are you aware that the Depart- 
mental Committee on Food Preservatives recommended 
the appointment of an official court of reference for this 
purpose? Have you anything to say upon that ?—I am 
afraid I am not very fond—if I may use a phrase which 
you have heard during the last few days—of “ Courts 
ad hoc.” I cannot help thinking that it is difficult to 
get good Courts—and as we have good Courts in our 
judicial system I should prefer to leave it to the exist- 
ing Courts. But the definition of duty I think should 
be a practical one. 


9946. Have you any other suggestions to make which 
strike you at this moment which would give greater 
security against arsenical poisoning. Have you any 
general observations to make ?—No, I havenot. I think 
the important thing is by making it almost a duty of 
brewers to get these certificates with regard to their 
brewing materials, to keep the danger before the minds 
of the whole trade, including all the producers. Advice 
ought to be given to enable them to know when they 
are safe; that is to say they should be told what are 
reliable and good practical tests, and then I think the 
danger will cease. I do not think it ought to be 
made at all a statutory duty to require a warranty. 
T do not think that is the way to doit. The proper way 
is to say that you think it would be an act of great 
carelessness for a brewer to buy without it. That is 
quite sufficient; if you are going to say that it is the 
statutory duty there may be a great number of ques- 
tions as to what comes within the meaning of the word 
warranty, and it becomes a technical question; but if 
you put it that a man who has a sufficient conception 
of his responsibilities would not, in the opinion of 
the Commission, act otherwise, that would have a more 
wide-reaching effect than putting upon him a statutory 
duty. For instance, supposing a man did not 
do it; he would know that if any trouble came he 
had neglected to do it at his peril, and that would have 
a really wider effect, and at the same time it would be 
less onerous and less technical than if it was embodied 
in legislation and made a statutory duty. I think the 
greatest kindess that this Commission can do to the 
public, and especially to the trade, is to state what they 
think is the duty of a person aware of his responsibili- 
ties, and to state in detail how, in their opinion, he can 
adequately discharge that duty. 


9947. (Sir William Church.) Did the Expert Com- 
mittee obtain any evidence or statistics with regard to 
the frequency of so-called alcoholic neuritis in any of the 
large centres of population ?—I do not think they ob- 
tained statistics, but I know they discussed it a good 
deal. We were brought into contact with many medical 
men, and I know for my own part—and I believe I may 
speak on the part of the medical portion of the Com- 
mittee—that the question was raised very frequently as 
to whether alcoholic neuritis was equally common 7:4 
large centres of population where beer was not drunk. 
For instance, I remember Glasgow being spoken of. 


9948. I mean where beer is drunk, because the im- 
pression left upon my mind—and I think upon the 
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Mr. minds of the other members of the Commission—was 
F. Moulton, that there was a very large discrepancy between the com- 
K J.,M.P. parative numbers of those suffering from so-called alco- 





holic neuritis in the Manchester and Liverpool districts, 
and in the metropolis, or in Scotland ?—I think I re- 
member learning that during the process of the Com- 
mission, but why I am rather disinclined to say posi- 
More arsenic tively that I did do so is because I remember that 
innorthern jn the subsequent investigations we found that the 
malts. southern malts were much freer from arsenic than the 
northern, and I should be a little bit afraid lest Hi had 
unconsciously allowed my belief as to the distribution 
of neuritis to be influenced by that fact. JI think we 
found that out, but I will not be perfectly sure. 
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9949, I asked you that because to my mind now one 
of the important things before the Commission 1s to see 
whether there is evidence that malt made without due 
sare as to the fuel used in drying it, has been in the 
past prejudicial, and therefore would be likely to bo 
prejudicial in the future. That seems to me now to be 
the most important part of our duty almost, because it 
is clear that the outbreak of actual poisoning was due to 
what may be accidental causes ?—Mr. Gordon Salaman 
probably knows as much as anyone about the distribu- 
tion of the malt made in different parts of the country 
aniong the brewers. Unquestionably we came to the 
conclusion that the southern malts were more free from 
arsenic than the northern malts, and if it could be 
shown that the places where the northern malts were 
largely used were more liable to alcoholic neuritis, it 
would have the greatest influence in pointing towards 
the arsenic in malt being a cause of the prevalence 
of this disease. 


9950. (Dr. Whitelegge.) You said that coal could not 
be tested like sulphuric acid }~Yes. 


9951. What sort of practical difficulty have you in 
your mind as regards coal?—In this way. Pyrites is so 
patchy. You may test a coal and forbid it, and you may 
test a coal and accept it; but you have to accept it as a 
class of coal. You cannot satisfactorily test a par- 
ticular parcel of coal. In the case of sulphuric acid 
you may test a cargo with certainty, but you cannot 
test a cargo of coal, because the occurrence of the 
arsenical pyrites is not uniform throughout. 


9952. So that you have no guarantee of a proper 
adequate sample ?—No, that is what I meant. 

9953. You said, if I remember rightly, that you 
wished to have standards not only for finished beer but 
for beer ingredients ?—Yes, standards defined by tests. 
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of Food and any purpose that the Board of Inland Revenue might 

Drugs Acts . desire, but also for the purpose of the Sale of Food and 

to beer Drugs Acts?—Yes, in this sense that I think the Com- 

ingredients. mission should state that the articles should answer 
such and such a test, and then I think that if they get 
beyond that they would naturally come under the Sale 
of Food and Drugs Acts. 


9955. The evidence we have had from the representa- 
tives of local authorities points to some doubt in their 
minds whether they can apply the Sale of Food and 
Drugs Acts to wholesale supplies, and particularly those 
which are scold for the purpose of manufacture. In the 
ease of brewing materials, would you think it right 
that the standard for the purpose of the Sale of Food 
and Drugs Acts should be applicable to the manufacture 
of a brewing ingredient sold wholesale and not to the con- 
sumer ?—I think it should; but may I say I think the 
existence of these tests would make the brewer himself 
the person in fear of whom the manufacturer lived. 
The responsibility it would throw on the brewer, the 
knowledge of the danger and the knowledge of the 
test which he ought to expect his materials to answer, 
would make him the person to whom the manufacturer 
would be liable. All you want is to impress the manu- 
facturer with the need of care, because a manufacturer 
on a large scale never need allow these things to occur. 
It is not a question of allowing casual contamination cf 
a particular parcel. or anything of that kind. If he 
knows what is going to be the definition of his duty before 
his customers and before the world, he will naturally 
arrange his method of production, and live up to it. 


9956. That would be quite true, no doubt, in the case 
of many brewers. Do you think the same principle 


9954. And that these should be available not only for , 
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could be fairly extended to the manufacture of sub- Fe 
stances intended for food but not for beer +—Most em- : 
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9957. (Professor Thorpe.) The only point I should 
like to ask about is in order to clear up some doubt pease 
in my mind as to precisely what you mean in suggesting Cia seb i 
that something like tests should be laid down by the : 
Board of Inland Revenue or some other authority, and 
that those tests in the first instance should be 
thoroughly practical tests and easy of application. 

Have you in your mind that those tests should be 
applied by the maltster or by the brewer in the first 
instance ?—I think they ought to be capable of it. 


9958. Is it your opinion that they ought to be such 
that a man without any technical or expert knowledge 
of chemical manipulation could apply them ?—I do not 
know whether you have ever seen the way in which 
men at sea will reckon lunar distances—a very com- 
plicated and difficult thing for a mathematician to do, 
but which they get accustomed to do as a rule of thumb 
—and although they are guiltless of the faintest under- 
standing of.the process through which they go, they will 
calculate with very considerable accuracy where they are 
by this recondite method. In the same way I think that 
with care a test which is quite adequately rigorous might 
be devised, and the means of carrying it out might be — 
defined so that people, with no more education than I 
trust we shall have soon among those concerned, wil, 
be able to apply it. 


9959. I venture to say there are no chemical tests 
wh.ch cannot be reduced to that kind of rule of thumh 
procedure, and that the most delicate determinations 
you like to make are susceptible of that kind of defini- 
tion and application ?—I think that is a thing to be 
distinctly considered in defining a test. 


9960. That clears up one part of my doubt, because 
it struck me that if you had in your mind something of 
the nature of a rough-and-ready test, and that a nuu- 
expert unaccustomed to chemical manipulation should ~ 
use that test, he would certainly in his finished beer be 
judged by a much more stringent test when that beer 
passed through the hands of the public analyst ?—I do 
not deny the value of what I may call an exploratory 
test of a rough kind which might be done quite readily, 
but I think the great point is to have a test which 
could be applied in the way I say—which would be 
pretty well a definition of duty. I do not believe in 
the theory that the duty of purity is to be limitless, 
that traces which improved chemistry can find are sutii- 
cient to make a thing impure. I think that in all these 
things what you want is something which gives prac- 
tically adequate results, and its applicability is much 
more important than rigorous accuracy. 


9961. The difficulty to my mind is this: you invite 
the Commission or some other authority to lay down a 
test which is susceptible of application by what I may 
call a practical man, the brewer or the maltster. We 
know, of course, he will not ultimately necessarily be 
judged as regards the finished product by a test of that 
exploratory or tentative character; he will be judged by 
something more stringent ?—I think that the stringent 
test should also be formulated, and should be of a kind 
which could be applied by a practical man—I mean 
after proper training. I think it most important. You 
may give an exploratory test, only meant to be. 
ws 1t were, additional, in order that a person might at 
any moment see that things were not going very much 
wrong; but I think that whatever tess you take of 
purity should be a test that all live up to. I do not 
believe in testing a man when he comes into court by 
something you do not expect him to live up to in prac- 
tice. I think it is much more important that you 
should have a reasonable severity in your test, and that 
the test should be one which could be applied. 


Yes. 


9963. That settles my point, because I see a little 
difficulty in prescribing or giving official sanction to 
what is called an exploratory test, the man being 
afterwards liable to be judged by ’ something which 
may be more stringent ; he lives under a sense of false 
se pate an exploratory test would be 
simply of the nature that it may gi i 
the other must be a test of his Robe i Fos Re 


9962. Both by the analyst and the practical man ?— 
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Mr. ALFRED Gorpon Satamon, re-called; and HMxamined. 


9964. (Chairmun., You have forwarded us a very 
ample document concerning matters upon which I be- 
lieve you are prepared to be examined. I see on the 
first page of your »récis you mention “ that in consulta- 
tion with some of the leading authorities in Manchester 
it was agreed that a!’ danger of further poisoning would 
be stopped if the amount of arsenic (calculated as 
arsenious oxide) did not exceed 1-50th of a grain per 
gallon of beer.” Is it your opinion that anything below 
1-50th grain may be considered in every case as a 
negligible quantity ?—I cannot speak as a medical man 
on that point. Wher we were at Manchester in con- 
sultation with the medical authorities they came to the 
conclusion that 1-20th sf a grain per gallon was a 
dangerous quantity, and that anything less than 1-50th 
of a grain per gallon so far as poisoning was con- 
cerned—that is, poisoning in the sense of producing 
quick results—could be regarded as negligible. Those 
were our instructions in Manchester. We had to keep 
to a limit of less than 1-50th of a grain per gallon, and 
then we were regarded as safe. That was what we 
endeavoured to do 1n working out the tests. 


9965 (Professor Thorpe.) That really was under an 
emergency ?’—Clearly. At that time we did not know 
of the existence of traces of arsenic in malt—no one 
knew it. We had to find out how it was at a later 
period that these beers would not pass the test we gave 
them, and that led us and cthers to the discovery of 
traces of arsenic in malt. 


9966. But looking at it from our present point of view, 
do you consider that 1-50th of a grain is where the line 
should be drawn?—No, I do not. I think it ought to 
be a stricter line than that. It is very dfficult to define 
the limits. It would be better to exact precautions 
which would ensure safety all round. I can say, how- 
ever, that a brewer can well work within 1-150th of a 
grain per gallon now that we know what precautions 
should be taken. 


9967. There is no necessity for the beer to contain 
more than one-hundredth of a grain per gallon ?—I 
think not. I should say that beer, as brewed to-day, 
does not contain anything like that quantity as an 
average ; in fact. 1am in a position to assert that it does 
not. There are a few cases where beer does contain 
more, but they are very rare. 


9968 (Chairman.) In paragraph 12 of your précis, 
referring to this great question of tests and their appli- 
cation, you say that for use by skilled chemists you 
favour, and always have favoured, the use of the Marsh- 
Berzelius test. Would you amplify ‘that; and give us 
some reasons why you so favour this test *—The question 
of arsenic testing by the Reinsch or the Marsh-Berzelius 
test was elaborately considered by the Committee ap- 
pointed by the French Academy of Science, of which 
1 think the great chemist Regnault was the reporter, 


_ and it was further elaborately examined hy that great 


expert in toxicology, Gautier, and both these investiga- 
tions pointed to the conclusion that the Marsh- 


- Berzelius test was undoubtedly the best if properly 
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rewers. 
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applied. But they also pointed to this, that in 
order properly to apply the Marsh-Berzelius test it 
was necessary that the precautions taken should be of 
an ultra-refined character; and unless those precau- 
tions are adopted to-day, I should prefer the Reinsch 
test to the Miarsh-Berzelius test. But if those precau- 
tions are adopted, then I greatly prefer the Marsh- 
Berzelius test to the Reinsch test. Again, the report of 
the Joint Committee of the Society of Chemical Industry 
end the Society of Public Analysts has even further 
refined the precautions necessary to be taken. There- 
fore when we come to discuss what Mr. Fletcher 
Moulton has called an exploratory test, I cannot help 
thinking that the Marsh-Berzelius test is quite unsuited 
to be placed in the hands of an ordinary manipulator, 
such as one would find in a small brewery. And I 
would venture to point out to the Commission that it is. 
very necessary to cater in these cases for the small 
brewer and for the brewer of comparatively small means, 
rather than for the large brewer, the important brewer, 
who keeps his chemist upon his brewery, or who en- 
gages a professional analyst; because in the futurs the 
larger brewer will, as he is doing to-day, take every 
passible precaution to prevent his raw materials Psing 
contaminated with arsenic. But the small brewer, eho 
has to compete against the large brewer, and who has 
etten seriously to compete in prices, will be tempted by 


cheap material, which is possibly impure. 1 know, for 
instance, that much of the malt which was made with gas 
coke was offered to the large brewers and refused, be- 
cause it contained more arsenic than is now considered 
desirable ; and I know that that malt has been taken 
up by the smaller brewers because it was offered at a 
cheaper price. It has now been worked off, and I do not 
suppose weishall have any more of it. But I do suggest 
that the Commission ought to approve of a test which 
would enable ‘the small maltster or the small brewer 
to be sure that what he was sending out was free from 
arsenic. I do not consider that the Marsh-Benzelius 
test would enable him to do that in practice, but I do 
consider that a proper application of the Reinsch test 
would enable him to do it. 


9969. When you say that, do you mean that because 
the first test is far more difficult of application? You 
deseribe here two tests, the Marsh-Berzelius, and what 
you call the rough-and-ready Reinsch test. You wish 
ws tio understand that one is more easy of application 
than the other ?—I do, that is my point. I should like 
to show these tests to the Commission. I found by 
the Marsh-Berzelius test 1-140th of a grain of arsenious 
acid per lb. of malt. I applied the Reinsch test upon 
the same quantity of the same malt, and I immediately 
obtained the blackened copper. That proved to me 
that the Reinsch test, which is easy of application, would 
put the maltster upon the qui vive, and show him that 
even in the case of 1-140th grain to the lb. of malt, it 
would give him a test which he could readily apply to 
every sample of malt he sent out. I suggest, however, 
that that would not be the case with the other test. 


9970. (Mr. Cosme Bonsor.) What would 1-140th of a 
grain to the lb. of malt mean in a gallon’ of beer ?—It 
would be less than 1-70th of a grain, because you have 
to count the amount taken out by the yeast, and that is 
a very important factor. There is considerable elimina- 
tion during the process of brewing. This is, therefore, a 
very delicate test, and one very easy of application. I 
do not suggest it as an official test, but I suggest it as a 
test which may be used for the purpose of manufacture. 


9971. (Chairman.) You mean that it would be the 
first hint that there was something wrong ?—Quite so. 


9972. Supposing this were done, and a dangerous 
state of things existed, it would not protect the brewer, 
if any liability were thrown upon him, from a further 
analysis by a Government official—Dr. Thorpe will 
know that in sulphuric acid works the ordinary testing 
for arsenic in the process of manufacture would pro- 
bably be conducted by a Jad, and would not generally be 
made by the Marsh-Berzelius test, but upon a rougher 
test ; but tests connected with the subsequent deliveries 
of the finished acid would be made upon the Marsh- 
Berzelius test. In the one case there would be a rough 
te&t for the purpose of the factory, and in the other 
there would be the refined test, which would give very 
great accuracy. 

9973. (Professor Thorpe.) 1 am sorry to say I cannot 
agree with that statement. I know that the exact oppo- 
site is now the case. I know in sulphuric acid works 
that before the oil of vitriol is sent out the Marsh- 
Berzelius test is applied ?—Yes, on the finished product. 
I was. speaking of the process in the course of manu- 
facture, in order to see whether the elimination was 
complete, and I happen to know that the Marsh 
Berzelius test is not applied in those cases ; at least, 1 
know works where it has not been applied. I have seen 
the tin test and the Gutzeit test employed. In any 
case it idlustrates my point, and that is why I gave 
it as an example. [ should like to add also that it 
would have been absolutely impossible for us to have 
stopped the spread of the epidemic in Manchester in 
the time we did had we been wholly dependent upon 
the Marsh-Berzelius test, in which test, be it under- 
stood, I thoroughly believe. We could not have applied 
it with sufficient rapidity, and we could not have placed 
it in the hands of a sufficient number of men in time 
to have made all the tests which were necessary in order 
to deal with the matter quickly. 

9974. (Chairman.) In your précis you say that you 
are of opinion that much benefit wouli 1esu% trom 
periodic tesitings for arsenic in beer being made at the 
Government laboratory upon the samples taken from all 
the breweries throughout the coyntry ?—I think it 1s 
most important that that should be taken in hand if it 
be practicable. 
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9975. Do you mean to say that this. process should 
go on to the exclusion of control by public analysts ?— 
No, Ido not. I rather had in my mind when making 
that suggestion that if the Government authorities 
were, through the Inland Revenue, to make periodic 
tests, they should inform the brewer that they were 
taking those samples for the purpose of arsenical test- 
ing, and that the brewer should, in every case, be 
informed as to the result. If the Government 
authorities found that there was an amount of 
arsenic in those samples which was pointing to- 
wards the agreed limits, they would, I take it, in 
their discretion inform the brewer, and very quickly 
again take samples. If they then found a dangerous 
amount, after having warned him, I take it they would 
communicate with the local authorities, who would take 
action. The result of that would be that the brewer, 
and particularly the small brewer, would know that he 
was constantly under the possibility of control, and he 
would be on the qui vive as to what materials he em- 
ployed. 

9976. You deal here with the question of fuel and 
the use of gas coke; do you still hold to the opinion 
expressed in the Expert Commititee’s final report that 
the use of gas coke should be prohibited altogether 
in the process of malting?—I do, strongly. My ex- 
perience is that there is nio necessity to wse gas coke at 
all, and even that there is no necessity to use coke at 
all in the making of good malt. The best maltsters do 
not use it. Glas coke is used solely for the purpose of 
economy. Now, that it has been established that it is 
a source of possible danger, I do not ‘think its use 
ought to be permitted in the making of malt, and I am 
quite sure that no respectable brewer desires that it 
should be employed. 

9977. Do you think it is being used to any great 
extent now for malting purposes, or has this late scare 
led to its exclusion ?—I think the late scare must have 
largely led to its exclusion. My analyses show within 
the last six months that the amount of arsenic in malt, 
even by way of trace, has very materially diminished ; 
and I am quite sure that that is very largely due, per- 
haps wholly, to the elimination of gas coke in the 
manufacture of malt. 


9978. (Mr. Cosmo Bonsor.) The price of coal has gone 
up, has it not, and the price of coke down?—Yes, I 
believe so. 


9979. (Chairman.) With regard to the fixing of arsenic 
in gas coke by the use of lime, you think that is a 
process which had better not be adopted? You think it 
would be better altogether to prohibit the use of gas 
coke than allow it to be used ?—Personally, I think that 
the process for fixing the arsenic by lime is good, and 
if the process is properly applied I think it is reliable. 
But the Commission has to deal with the possibilities 
of negligence, and if the lime is not properly applied 
in the fixing of arsenic, then it may be of no value 
whatever. The difference which the use of gas coke 
would make in the price of a quarter of malt is so small 
that I think it would be well to eradicate the possibility 
of contaminating the food with the poison; and for 
that reason I should be inclined to say that it would 
be far better to prohibit the use of gas coke than to 
allow it to be doctored with a material which might 
not be properly applied from time to time. 


9980. Have you anything to add with regard to your 
statement about the roasting of malt? You mentioned 
that out of 53 samples so dealt with, only one was found 
to contain arsenic, and that a very minute trace ?—It 
points to the fact that the contamination of malt by 
arsenic comes from the products of combustion, because 
the malt is roasted without those products being passed 
over it; but I do not-think it would be possible, or 
practicable, at any rate, to-day, to produce a malt 
suitable for the production of our present ales by the 
application of radiant heat to the malt. I do not 
think that you could eliminate the effect which the 
products of combustion have upon the malt in curing, 
any more than you could cure a ham by radiant heat 
and get the same flavour in it as you do by the way in 
which it is cured to-day. I think the flavour of malt, 
and subsequently of the beer, is very largely influenced 
by the passage of those fumes through the malt itself. 
Again, if you were to attempt to heat by radiant heat—- 
it may come perhaps some day—the interference with 
the trade would be enormous. It would mean the recon- 
struction of practically every malting kiln in the 
‘country, aiid I do not think that is practicable. 


ROYAL COMMISSION ON ARSENICAL POISONING : 


9981. With regard to anthracite, you state very truly 
that it may contain pyrites, but when you mention that 
it is to be selected, is there any special process through 
which you think it should be put beyond picking 1t 
over by hand Have you any suggestion to make with 
regard to ithat?—J should like to point out that those 
two samples, the tests of which I handed to the Com- 
mission, were prepared from anthracite. The samples 
were sent to me quite recently by a very intelligent 


Mr. A. G 
Salamon 





9 May 19% 
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and he told me that they were prepared from the best 
anthracite. I think it would be interesting to the Com- 
mission if I privately handed in the letter which I re- 
ceived from ‘him, as it shows that arsenic may be in- 
troduced into malt in infinitesimal quantities even from 
anthracite. The whole question, of course, is the selec- 
tion of the anthracite by means of ‘thand-picking and 
washing, so as to eliminate the pyrites. (Lhe Witness 
handed in the letter.) 


9982. The tests showed 1-140th of a grain ?—Yes. The 
sample was sent by the maltster for the purpose of h‘s 
own information. He sent it to me in my professional 
capacity in order to examine for arsenic. 


9983. It is a fact, is it not, that certain collieries, 
or certain seams of anthracite in certain collieries, con- 
tain less pyrites than others, and that some have a 
better name for purity ?—I believe ‘that is the case. 


9984. Therefore it would be an extra security if the 
maltsters were to apply to collieries for their materials 
which were known to be more pure with regard to 
pyrites ’—-It is a question of selection. I do not know if 
iu would be practicable for the maltster to attempt to 
analyse his fuel, because the very difficult question of 
sampling comes in. The maltster can make periodic 
analyses, and they will be worth something, but he 
could not be expected to analyse every delivery of fuel— 
it would not be practicable. He could not sample it, 
even if he could analyse it. 


9985. (Mr. Cosmo Bonsor.) With regard to the letter 
which you have handed in, are you aware whether that 
maltster used to use coke ?—I do not think he ever used 
it—I remember him telling me he never used it. 


9986. I asked you because I know of instances where 
coke used to be used in a malting house. This year 
anthracite was used, but traces of arsenic were found 
in the malt. The presumption was that the arsenic had 
lodged in the kiln, and had been blown into the malt 
when the draught came ?—That is quite reasonable, but 
I do not think it could have occurred in the case I have 
referred to, because I remember the mailtster told me 
that he had never used coke. 


9987. (Chairman.) You consider that cleanliness 
throughout the malt kiln and throughout every process 
is absolutely necessary ?—Yes. I have found in my in- 
vestigations that ths malt culms have a particularly 
preferential power ot taking up and absorbing arsenic. 
I think it is very necessary thait the kilns should be 
cleaned out more often, because the culms that drop 
through would give a fresh absorbing couch of culms. 


Arsenic in 
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dried malt 
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systematic 
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_ 9988. Cases have been adduced before us im evidence Arsenic n 
in which a very considerable amount of arsenic has kiln dust. 


been found in some malt dust which had been a long 
while collecting. That points, does it not, to the neces- 
sity for extreme cleanliness, so as to avoid the collection 
of any old malt dust in large quantities /—Quite so. In 
the case of dust which I examined, where gas coke 
had been employed, the amount of arsenic was 
really very considerable. But I feel so _ strongly 
upon the necessity of not allowing gas coke to be em- 
ployed, that I would suggest the desirability of making 
it penal to employ gas coke in, the preparation of malt, 
regarding malt in the light of a food product. 


9989. You refer here to analyses in the Government Governmen 
Laboratory which would effectively, in your opinion, Laboratory 
control the operations of the maltster—you referred control. 


there to the analysis of beer, I presume ?—Yes, because 
if the Government analyses were found to be unfa*our- 
able to the brewer he would, of course, for his own 
protection, trace it back, and unless he could trace it 
to the employment of any other material that was 
injurious, he would throw it back upon the maltster, 
and examine the malts, so that it would effectually 
control him, 


9990. Do not you think the recommendation of the 
Comission that the Government Laboratory check 
should be applied to the malt itself, woul4 be a good 


safeguard ?—It would be scarcely practicable for them 


to do it upon every. delivery, but if they were to contri . 
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the beer, or even the yeast, it would be better, because it 
would be a more sensitive control in the brewery, and 
they would’ then be easily able to keep ic in check, 
They have not so much control over the malt kilns 
as they have over the breweries. There they have 
access to all parts, and everything would be organised 
for their taking the samples, but I do not think, subject 
to correction, they would ‘have the same facilities in 
connection with malt kilns. 


9991. (Professor Thorpe.) Might I suggest that the 
practical way would be to examine the wort, because it 
is part of our duty to collect the wort ; we do that ?— 
I agree, subject to this, that as you know the wort 
does not constitute in all cases the final ‘beer as it 
leaves the brewery, because ready-made beer is fre- 
quently added to it in connection with returns, and 
so forth. I do not think the wort would quite control 
the problem so as to actually and adequately safeguard 
it. I think the beer itself would thoroughly control it, 
but I am not quite sure that the wort would. 


9992. But even the beer that is added must have been 
wort at some time /—Yes, but you do not know where it 
has been since. 

9993. Of course we should have to obtain fresh 
powers to check the beer in that sense, but now it is 
part of our duty to check the worts, and worts con- 
stantly come to the Government laboratory as a matter 
of official routine ?—I think it would go a very great 
way if you were to work upon the worts, but to make 
it quite satisfactory I do think additional powers 
should be given to you to take these samples of beers. 


9994. (Chairman.) You have handed us in a sum- 
mary of analyses since January, 1901. You show there 
a great improvement in the malt samples sent to you by 
brewers since October, 1901. Have you anything 
further to state to the Commission with regard to these 
analyses—I believe you are responsible for each and 
all of them ?—Yes, they have all been done in my 
laboratory, and they represent many ‘hundreds of 
samples. I would like to point out that from January 
to April of 1901 I found 70 per cent. of the samples free 
from arsenic; 3 per cent. contained under 1-d00th of 
a grain to the pound, 19 per cent. contained above 
1-300th and under 1-150th of a grain per pound. Then 
there were 8 per cent. of what one might term, speak- 
ing of traces, notable quantities, that would be above 
1-150th but under 1-20th. Then from the period of May 
to September in that year there were 43.4 per cent. free 
from arsenic, 2.6 per cent. contained more than 1-700th 
of a grain per pound, but less than 1-300th ; 38.5 per 
cent. contained from 1-300th to 1-100th of a grain per 
pound, and 15.4 per cent. contained over 1-100th and 
not exceeding 1-28th of a grain per pound. It must be 
remembered that the malt, of which I have given these 
results was substantially the malt that was made during 
the season of the epidemic, and it had not then been 
pointed out that gas coke was injurious. These were 
in all cases makts from all parts of the country—from 
Yorkshire, Lancashire, and from all parts. 


9995. Chiefly the mnorth?—No, all parts of the 
country. ‘Then we come to the period as from October, 
1901, when the new malting commenced, to March, 
1902. That would cover the new malt. There we find 
a vast improvement in the elimination of these traces 
of arsenic. There are 34 per cent. free from arsenic ; 
25 per cent, contained under 1-700th of a grain, 19 
per cent. contained about 1-700th of a grain, 13 per 
cent. contained about 1-350th, 6 per cent. contained 
above 1-300th and under 1-100th of a grain per lb., and 
3 per cent. only contained above 1-100th and under 
1-27th of a grain, so that there was substantially 97 
per cent. of the malt which I examined during that 
period which would not have imparted to the beer a 
sufficiency of arsenic to have been regarded, according 
to the present limits, as even an appreciable trace. I 
think that shows a very highly satisfactory state of 
things, and shows that the use of gas coke has sub- 


stantially ceased. © ; 


— oa ad ae _ 


9996. Are you prepared to state to the Commission 
your belief that in a great measure this change was due 
to the cessation of the use of gas coke in malting +I do 
state that; I believe it to be so, and probably also by 
increased cleanliness in the kiln—that is to say, the 
dust in the kiln was more frequently removed. . That, 
coupled with the. discontinuance of the use of gas coke, 
is, to my mind, the explanation of that vastly improved 
state of affairs. 


4576. 
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_ 9997. This statement is not based altogether u 
inference, but on knowledge ?—From knowledge within 
my own experience. I know that maltsters have given 
up using gas coke. 


9998. Therefore, you state that as definite informa- 
tion ?7—Yes, as regards my own experience. 


9999. With regard to the point you mention here in 
your précis of the desirability of considering whether 
the use of. arsenic-free sulphuric acid should not only 
be made compulsory for food purposes, but also should 
be extended to the preparation of artificial manures, 
have you anything to say upon that point? For 
instance, can you adduce before us any concrete in- 
stances in which you are aware of arsenic having been 
communicated to barley or other grain?—TI have 
examined some samples. You will find in the report of 
the Committee that samples of barley do sometimes 
contain minute quantities of arsenic. Fourteen samples 
of typical malting barley, we say, grown in different 
parts of the country, were submitted to analysis, and 
five out of the fourteen contained minute quantities of 
arsenic, and one sample of unkilned barley—of course, 
you must deal with unkilned, otherwise it may have 
been contaminated on the kiln—contained 1-400th of a 
grain of arsenious acid per lb. I think it is clear that 
parley is liable to contain very minute quantities of 
arsenic from the fertilised soil of arsenicated manure. 
But it will be within the recollection of the Commission 
that Mr. Weld Blundell gave evidence respecting what 
he thought was contamination of root crops and roots, 
through arsenical manure. I believe that the gentle- 
man is dead, otherwise he was to have appeared again 
before the Commission. He sent me some of the roots 
that he had collected to examine. I examined them, 
and I found most unmistakable traces of arsenic in 
those roots which the sheep had been feeding upon. 


10000. What were the roots—swedes or mangolds ?— 
Swedes. 


10001. When you say unmistakable quantities of 
arsenic, what quantity do yon mean ?—I have not the 
tests with me, but, speaking from memory, it would be 
something like the same as we found in the barley— 
about 1-400th of a grain per lb. It was within the 
region of that quantity. 

10002. When you refer to these roots, are you referring 
only to the letter of Mr. Blundell?—He sent me the 
samples. 

10003. Did you yourself test those roots ?—I did. 


10004. He says at the end of the letter: “The season 
is too far advanced to allow of any examination of roots 
to make any experiment” ?—Yes. He was just in time 
to get some, and able to send them to me. 


10005. But what percentage of arsenic was found in 
this barley you mention ?—The barley was about 1-400th 
of a grain to the lb., and I should-say that the amount 
in the roots was about the same. 


10006. It was entirely a negligible quantity in each 
case 2?—Quite so. 


10007. You say in your précis that if the Marsh test 
is adopted as the official test, as you consider it should 
be, the standard then should be officially issued, so as 
to avoid discrepancies with regard to the results. Will 
you explain a little more to the Commission what you 
mean on this poiwt?—I was assuming that an official 
test would be deviyed and laid down. I have had the 
advantage of seeing some of the tubes that Mr. Thomson 
had prepared. Everyone knows the immense amount of 
care that he has taken with his arsenic work, and the 
extreme ability with which he has conducted it. I have 
tried to be careful with my work, too, and yet I was 
amazed to find that Mr. Thomson’s tubes were of an 
entirely different calibre to mine, and that the manner 
in which he collected his arsenic on the mirror was 
quite different from mine. I had devised this form of 
standard to test my tubes with. (Handed in.) I find 
that he had his of a different diameter altogether. That 
prought me to this, that it seemed to me that the Com- 
mission ought to lay down a form of standard test 
which would prevent one analyst giving 1-33rd of '@ 
grain, and another analyst 1-300th of a grain, as I 
believe has been the case. I thought it would hel» 
to secure that if the Commission would devise 4 pret 
manent standard print of colour as representing a certain 
percentage of arsenious acid, if the permanency ol those 
colours could be secured. The mirrors 1n the tubes:d« 
not keep permanent in light, as Dr. Thorpe will know, 
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but if they could be printed in some permanent form, 
and then circulated by authority, they would serve 
as standard. tests which, in the case of a prosecution, 
would ensure uniformity of result being obtained by 
different chemists. That was the point that occurred 
to me ag being necessary. It was a matter that would 
want studying out, so as to get the proper fixation of 
the volouriug. Then, also, they would be able to give 
the proper dimensions of tube, and other details of the 
apparatus, and that would be shown on the plan they 
would send out; which would be accompanied with a 
minute description of how the test had best be made. 


(Professor Thorpe.) I do not think there would be 
any difficulty in that. 


10008. (Chairman.) I do not know whether you have 
read the interim report in which the Commissioners 
said: “We have evidence that at the present moment 
analysts are by no means agreed as to the best official 
test to detect minute quantities of arsenic in beer. In 
view of these circumstances, we consider it essential to 
institute further inquiries before recommending the 
standard test that should be imposed.” You understand 
that the Commission has considered this as an all-im- 
portant point, and one on which we, of course, have 
to hear and seriously consider further evidence ?—Yes. 
Those standards I have handed in are made with 
magnesium, because I could not get arsenic-free zinc 
at the time. They would not be quite the same as the 
zinc mirrors. I have noticed that the mirror is not 
quite the same. There are some small points of that 
kind which i seems to me require to be cleared up 
by the Commission, so that uniformity’may be obtained. 

10009. There is a paragraph in your statement which 
says: “The extra cost of purifying the pyritic acid 
so as to make it arsenic-free within the limits of in- 
finitesimal traces, would not, according to the inquiries 
of witness, exceed 3s. to 4s. per ton of 70 per cent. oil of 
vitriol.” I would like you to go into that subject a 
little?——Personally I suggest that the sulphuric acid 
which is required for the preparation of foodstuffs and 
for pharmaceutical purposes ought to be commercially 
free from arsenic, and I suggest that it ought to be 
made penal to employ for those purposes sulphuric acid 
which is not commercially free from arsenic. The sos* 
of purifying sulphuric acid from arsenic is not more 
than from 3s. to 4s. per ton of 70 per cent. oil of vitrio. 
and the public certainly would not, I consider, feei 
the extra cost of that acid, and they would be safe- 
guarded to a very great extent; because although to- 
day guarantees are given of purity, still there might 
be an. accident, and if it were prohibited under a penal 
offence to employ any but arsenic-free acid for the 
purpose of medicinal preparations and foodstuffs, it 
would not hurt the manufacturer, it would not hurt the 
public, but it would be a very great security. The 
extra cost involved is so small that I believe the manu- 
facturer would readily be able to do this. And I 
would point out, as Dr. Thorpe will well know, that 
there is not a manufacturer of sulphuric acid who has 
not to hand the means of taking out the arsenic, either 
by the new catalytic process, or by the old method 
of arsenic purification. It is a method which he could 
easily carry out. It is a horror to think of the possi- 
bility of the recurrence of a delivery such as was made 
from Messrs. Nicholson’s works to Messrs. Bostock, and 
I think it could be largely obviated by dealing with it.in 
the manner I suggest. 


10010. (Sir William Church.) Among these samples of 
malt that you found were free from arsenic altogether, 
could you tell the Commission whether the majority of 
them came from the south or the north? You say they 
came from all parts of England ?—I should say they were 
very evenly divided; they came from all parts of the 
country. I am able to say that, because a number of 
brewers have now insisted that all their samples shal] 
be examined by way of advance samples, and the malt- 
sters have to send them to me for these breweries I 
represent before they are passsd by the brewery, before 
they are delivered in bulk to the brewery, and then 
they control that afterwards by further tests from the 
bulk deiiveries themselves. Therefore I happen to 
know that these do come from all parts of the country. 
It is not that the brewer merely sefids it to me ‘to see 
whether it is free from arsenic or not, in which case I 
should not know where it came from; but I do know 
because of the advance samples being sent tome. There- 
fore [ can say that they fairly represent the malts 
throughout the country. 


ARSENICAL POISONING : 


10011. You made use of an expression with regard to 
malt culms, that they seem to have an aflinity for 
arsenic. I suppose that is only because of the open 


Mr.iA. G 
Salamvon. 





mesh-work through which the currents of air pass; they 9 May 190: 


cannot pass through the solid body of malt ?—I.think 





there is a physical reason, and I am largely inclined to -\flinity of 


the’ belief that there is also a chemical reason. 
it 1s very much on the same lines as the greater absorp- 
tion—the preferential absorption—of arsenic by yeast. 
I believe that certain albumoses have the power of form- 
ing definite compounds with arsenic, and I have some 
slight experimental data already in that direction. I 
would not like to put it forward as conclusive or exact, 
but if you ask me if it-is solely physical, I do not think 
it is. I think there is a chemical reason as well as a 
physical reason for the greater absorption of arsenic by 
malt culms and also by yeast. J think the two are on 
all-fours. 


10012. I presume that when the green malt is placed 
upon the kiln it is only for a very short time that any- 
thing like vital action can be going on in it; it would so 
soon be killed by the heat ?—Yes, but for some consider- 
\ble time the amount of air is very large in proportion 
so the products of combustion. The endeavour of a 
maltster who does not hurry his work too much, and 
does it conscientiously, is to pass a very large volume 
of air at the early stages of drying. Therefore it would 
be prelonged somewhat longer than you think ; I think 
so. but it would be at that stage that the bulk of 
contamination would take place. I do not ignore the 
suggestion you make as to the physical conditions 
favouring that absorption. I think they do; but this 
is certain, that I have found that if you want to test 
for arsenic in a malt-house, the proper place to go to 
is the malt culms or the dust. That is where you will 
get the first indication and the best indication. 


10013. Have you seeu the evidence which was given 
very lately by Mr. Arthur Angel with regard to the 
arsenic in zrewing plants taken up from the soil ?—I 
have read 1. a 

10014. You have noticed perhaps that in his evidence 
he states that he found no evidence of arsenic being 
taken up into the seeds uf corn, either of wheat or oats 
or barley ?—I hava a recollection of reading that. 

10015. Traces were tound in various plants, in the 
leaves and growing stems !—He found tkem in roots too, 
did he not ? . 


IT think culms for 
arsenic. 


10016. No, I am going on to that. Among the roots Arsenio in 
he had only examined mangolds and carrots, and in yyots, 


neither of them was any arsenic found, although. they 
were growing upon an artificially arsenicated soil. I 
just wanted to ask you ancther question with regard to 
that. Mr. Blundell sent you these turnips; were they 
turnips that the sheep which died was supposed to have 
been fed on?—I could not tell you as to that. I only 
mentioned this case because I thought it due to him ty 
do so. He sent me these samples, and I tested them 
and T did find the minute quantities of arsenic I have 
mentioned. But I do not think I am in a position to 
give any exact data as to the conditions. With regard to 
harleys, I should like to point out that the barleys re- 
ported in the Committee’s report were divided between 
r. Stevenson, Dr. Luff, and myself. We found cer. 
tain of them to be free, in the numbers I have said, and 
certain of them to contain these very distinct traces. 
They are only minute, but they are distinct. To that 
extent I cannot agree with the evidence of Mr. Angel. 


10017. I do not suppose that your experiments were 
conducted in the same way; you do not know whether 
they were found in the husk or in the actual seed ?—I 
could not tell you that. 


10018. You have not told us anything about your views 
in regard to brushing the malt?—I think brushing is 
most beneficial. The more the desirability of the use 
of a Boby machine, or some similar machine, can be 
impressed upon the brewer and the maltster the better. 
Both the maltster and the brewer should brush the malt 
as much as possible ; I think there is no question as te 
that. Of course, they want to take care in doing that 
to brush it prudently, and not to break the malt. A 
good deal of it is broken. It ought to be done carefully. 
As to the desirability of doing it, there can be no ques- 
tion whatever. 

10019. Do you think it is right for the brewer to use 
any unbrushed malt ?—Substantially I do not think he 
does. It is bound to be brushed in a measure. The — 
question is, to what extent. 
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10020.:We have had it in evidence that while ‘some 


maltsters never send out unbrushed malt, others do, anc- 


the brewer may or may not subsequently give it a 
brushing at the brewery?—That would not be within 
wy experience. If that. is so, I think it would be very 
desirable that it suould be brushed by the maltster. 


10021. The malt should be brushed by the maltster ? 

~{ think so. : 

10022. Would you suggest that it should be brushed by 
the brewer as well?—It would be advisable as an addu- 
tional precaution, but I do not think it is absolutely 
necessary if it is well brushed at the malting. One must 
not put too much work upon the brewer: he has to con- 
duct his operations within a given time. He has to 
start early in the morning, and finish his work at 5 or 
6 o'clock. You must not make the operation too 
lengthy, or else it will not be a practicable process. If 
you interpolate some extra hours’ work into his day’s 
run, he cannot get through. 

10023. Does not that apply equally to the maltster P— 
No, he has comparatively nothing to do for a large 
portion of the year. He has his stocks of material, and 
he can always brush them up-again if he wants; but it 
does strongly apply to the brewer. 

10024. In your opinion it matters but little at what 
time the brushing takes place: it is not necessary that 
the brushing of the malt should take place soon’ after 
the drying process ; it may take place at any time before 
the maltster delivers his malt ?—Yes, I think sc. There 
is no evidence that I know of to make one think it is 
necessary to brush it immediately. I should think if it 
were brushed later it would be equally good, so far as I 


_ know. 
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10025. (Professor Thorpe.) What steps have been taken 


to make public in the brewing industry your final re- 
port 7—We were instructed by the Manchester Brewers’ 
Central Association, and when our report was finished 
it was communicated to them. I believe they have sent 
it to every member of their Association, and I think it 
also appeared in the “ Brewers’ Journal,” but I do not 
think that any other steps have been taken. Then, of 
course, notices were sent round. TI will take, for in- 
stance, one of the very large breweries in London that I 
act for. They took this report, and they carried out 
every recommendation except one, which they found 
impracticable, namely, the recommendation as to hops. 
They could not carry that out, but subject to that they 
carried out all of it. As to how far the report has been 
spread I really could not tell you. Of course we simply 
reported to those who instructed us, and they issued it 
to the members of their Association. 

10026. In that second report you use a test which is 
rather more stringent than the provisional or tentative 
test used when you had to deal with an emergency /— 
Very much more so. 

10027. We have it in evidence, however, that as re- 
gards certain samples of brewing materials which were 
employed in Halifax, the analysts had been directed 
to make use of the method which you suggested on the 


- first occasion, and that they had been content to rely 


upon that method ?—They should not have been. At 
the time we gave that first test we did so in ignorance 
of the existence: of traces of arsenic as derived from 


malt, and when a year ago almost to-day, we issued this - 


report we had then discovered the existence of these 
traces. We were sure that they’ were there, and we 
thought it was the duty of the brewer to exact a more 
stringent test. ~ eee eee 

10028. Although you say the analyst should not have 
prosecuted that test, I think he rather did it through 
inadvertericé: he probably had not’ the ‘knowledge of 
your other report before him?—You are quite right, I 
ought to have put it in that way, I think. © i 

10029. Now let me come back to my original ques- 
tion—that, it would be certainly desirable for you to 
take steps to make. it more fully known that. you no 
longer rely upon what I may call the emergency test 
as a sufficient and stringent safeguard ?—I do not know 
what steps one could take, except by writing a letter 
to the “Brewers Journal? ne ot tag coe wen 

10030. The final report is a document addressed. to 


your clients ?—Quite so. 


6 10031.. ‘And, it is their property 2Yes, but they have’ 
jection, to its being. freely..used:, I haye, no. doubt, 


no, ob 
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10032. Could not steps be taken so that it could be 
freely used in the sense I indicate, so that , brewers 
may not labour under any misapprehension ?—I think it 
could probably be done by writing a letter to. the 
“ Brewers’ Journal.” J should be pleased to do that. .. 

10033. I. think it would be advisable that you should 
at once take steps to let the analysts know, .and every- 
body concerned know, that you no longer rely upon 
what I call the first method as a sufficiently stringent. 
safeguard ?—-Yes, I will do so. 


10034. (Mr. Cosmo Bonsor.) I should think the. dif- 


ferent brewing societies could circulate it, after what Dr. . 


Thorpe has said ?—If you suggested it to them I think 
they would do so. 


10035. (Chairman.) You see the importance of ‘the 
point, do you not ?—Yes. 
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10036. (Professor Thorpe.) IT gather from what you Advocates 
said that: you yourself have a slight personal predilec- Reinsch test 
tion in favour of the Reinsch test ?—No,. not -as- a for unskilled 
refined test, but as a test that could be used where the use. 


other is not practicable. I have no predilection. I 
think each one has its own particular application. I 
have suid that as regards the official test, I should keep 
to the Marsh-Berzelius test, but I should not put that 
into the hands of a lad to make any tests in the 
brewery. These tests, if the Reinsch test can be ap- 


plied, are so easy that just as in chemical works they 


give a man testing to do, so they can give him these 


Reinsch testings to make, and if he gets anything ~ 


suspicious he can bring it to the notice of his superior. : 
There is no difficulty in that, whereas if you ask the 
brewer to apply the Marsh-Berzelius test in such a form 
he could not do it. 


10037. I want to know why he could not do it, as- 
suming that an official form of apparatus was devised 
which was purchasable from recognised dealers. in 
chemical apparatus, and that these tubes were: pre- 
pared, the whole method of procedure carefully laid 
down, and printed forms issued. Where is the diffi- 
culty in its application by an intelligent youth?—He 
has first of all to be sure that he has pure materials, 
and that is part and parcel of the whole thing. 


10038. But he tests that to begin with?—I know: 
that is what Tam coming to. He has to do that before 
he can apply the test at all. But all that is a ques- 
tion of time, and there is a difficulty in getting these 
materials quite pure. You might tire the man before 


‘he has come to work it in a going concern, whereas 


with the other it appears to me to be so simple. | 


10039. He would have to do. that in connection with 
the Reinsch test?—But they are much fewer. _ You 
have only hydrochloric acid there. You have four or 
five substances in the other. Acid, zinc, calcium 
chloride, and lead acetate paper have to be used, and 
it becomes a complicated process to my mind. Ido not, 
know whether these test tubes would always. be supplied , 
of the proper calibre: if not, he would have to make 
them himself. 
10040. My suggestion is, that a sufficient supply of 
these little tubes should be furnished by ‘the dealer 


with the apparatus ?—It appears to me to be a case in’ 
which you could educate boys or lads to make the Marsh- 


Berzelius test—I do not doubt it for a moment: but 


the Reinsch test is one which will adequately guard 


against any danger, and it can be applied in a: brewing 
room or anywhere else without any trouble whatever. 
That is why I fancy it, not only because it is more 
practical, but it is useful for rough purposes. 


10041. But my difficulty. is—and I am sure the Com-’' 
mission will appreciate it—that yow have two com- 


peting tests which are not strictly comparable one with ‘ 
the other in operation ?—I do not call them competing 
in this sense. We recommend in our report that if we: 
getacoloured copper by the Reinsch that should ear-> 
mark the material operated upon, and it should then’ 
be tested as. a. final ‘test by the Marsh-Berzelius test.::; 


10042. By whom ?—That is a matter for arrangement. » 
If the lad who makes the Reinsch test is able to make’ 
the Marsh-Berzelius, well and good; but at any rate, 
it is pointed out to him as he runs through these things . 
very quickly that there is a’ sample which is ‘suspicious, ’ 
and has to be re-tested. It is-a matter of arrange- 
ment, a question of organisation. =< | [x zr243 

10043. Just think what would happen in a works. :' ‘A 
man makes this test, and finds that his. materia‘s are’ 
suspicious. He has. no method of knowing: what ° the? 
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danger amounts to, but he has to stop. Whereas if 
he went on to use what I hope will eventually be pre- 
scribed, this Marsh-Berzelius test, prescribed with the 
details that you suggest, he would at once know where 
he was ?—I have seen as many as 400 or 500 of these 
Reinsch tests going on in one laboratory at a time in 
Manchester. I. do not think you would be likely to 
see as many Marsh-Berzelius tests as that going on in a 
room. 


10044. Those were beers, were they not?—Yes; I am 
speaking of a lad employed at a brewery, where you run 
20 or 30 of these Reinsch tests at a time. It is im- 
possible to do it with a Marsh-Berzelius. Supposing a 
brewer wants to control his stock; he says, “Iwill em- 
ploy a young chemist at £50 or £100 a year to test my 
material.” He can do it like that with the Reinsch, and 
except in cases of danger he will pass everything fairly 
and quickly, whereas if he employs the Marsh-Berzelius 
test it is not practicable for every-day work. I quite 
admit it is the best test; I am not confuting that for a 
moment. 


10045. I do not think he would have such an enormous 


quantity of malt to look over; he would have a certain 
number of samples to test; he would have a certain 


amount of invert or glucose coming in; he would not ° 


have a large range of materials, and he would not have 
a great multiplicity of tests to conduct?—There are a 
great many. As you know, the brewers do not use one 
class of malt, as a rule; then there are all the raw 
materials and the preservatives. 


10046. A lad could easily do a dozen Marsh-Berzelius 
tests in a day ?—It would be more than he could do, I 
think. 


10047. I am speaking from experience, and our official 
hours are not so long as those that are worked outside ? 
—Then we cannot get the assistants to work as rapidly 
as they do at the Government Laboratory. I do not think 
I could get men to make as many tests as that ; whereas 
T am sure I could get 40 or 50 by the Reinsch. 


10048. You have told us that you have considerable 
professional dealings with maltsters P—Yes, that is, as an 
analytical chemist. 


10049. Is it not the fact that one difficulty there would 
be in carrying out any re-arrangement as to structural 
alterations arises from the fact that in many cases— 
I believe in the majority of cases—the premises are 
not the property of the maltster; he is a mere tenant? 
—I could not speak as to that. 


10050. You told the Commission that you think 
anthracite is distinctly preferable to any form of coke? 
—I think so. 


10051. Even to oven coke ?—As regards certainty, yes. 
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10052. Why do you give preference as regards oven 
coke P—Because, as I understand it, the coal for making 
oven coke is particularly selected on account of its 
freedom from pyrites because they do not wish the coke 
to contain sulphur. That is merely a question of selec- 
tion, whereas the anthracite is naturally freer from 
sulphur than the coal from which the coke is usually 
made; therefore there is a chance even of oven coke 
becoming contaminated. 


10053. Unless the same process of selection were gone 
over in the case of anthracite, namely, hand picking, you 
would be liable to a recurrence of this state of things ?— 
You would. But you must bear in mind that, as far as 
I know, they would never malt with coke alone. They 
usé a mixture of coke and coal, and they use it at 
different stages of the kilning. Supposing you were to 
employ a washed oven coke, you could not malt with 
that only ; I never knew of a maltster who did. 


10054. Is it not a fact that the distribution of pyrites 
in coal is so fortuitous that it is no necessary security to 
say that a certain colliery is reasonably free? It might 
be free for a week, and then the next week you might 
come upon a seam where a considerable quantity of 
pyrites might be present ?—That is so: but of course 
we must take the average of these statements, and it 
is perfectly practicable, as I find and as I understand the 
position, to get anthracite which is substantially free 
from pyrites, if care be taken in the Selection. 

10055. In looking it over ?—Yes, it is advisable that it 
should be looked over; I quite agree with that. 


Effect of iron 10056. With reference to the question that was put 


in soil on to you about experiments on the soils and the assimila- 
arsenic in tion of arsenic by plants, would it not make a great deal 
plants. ot difference to the results if, for example, the soil 


contained any sensible quantity of ferruginous material, Mr. A. G 
say hydrated oxide of iron or carbonate of iron—would  Seelameon. 
not that make a great deal of difference as to where 
the arsenic went ?—I should think it would. 


10057. In other words, you might add arsenic to a soil 
coutaining ferruginous material and practically it would 
be all locked up by the ironP—I think that is a very 
proper and just objection ; I quite think that that might 
happen. 


10058. You have no proof that arsenic could not under 
certain circumstances he assimilated by a plant growing 
in a soil, because in certain soils such plants have been 
found to be free from arsenic?—I think that is also a 
very just objection. It is a question which ought, in my 
opinion, to be taken in hand by such a body as the 
Royal Agricultural Society. These questions certainly 
arise in connection with the statement that has been 
made as to non-assimilability and non-absorption.” I 
think there are many other kindred questions that would 
arise in connection with this problem. 


10059. (Dr. Whitelegge.) With reference to the anthra- Anthracite 
cite, you told us that the brewer could not analyse it. should be 
What precautions do you think it would be proper for See 
a brewer to take in getting his anthracite: what steps ie np : 
ought he to take to insure that the anthracite he gets is ~~ mse 
free from arsenic? Should he require a certificate >— 

It might be well for him to get it. 


10060. A certificate of what ?—I would rather ask for 
a certificate of general purity in terms of an assurance 
that it has been particularly well hand picked and 
selected than that he should ask for a guarantee as to Guarantee 
its freedom from arsenic. It is so difficult to guarantee freedom fre 
a cargo of coal. The question of sampling comes in. It arsenic of 1 
is so extremely difficult to sample the bulk. — value. 


10061. The proper course would be, not an assurance 
that it had been analysed, but that it had been washed 
and picked?—Yes, washed, picked, and carefully 
selected; I would ask for that assurance. I should 
not attach any value to his guaranteeing it as free from 
arsenic, because he would not be able to check it; it 
would be upon his guarantee. 
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10062. You would also take into account some selection 
in the seam of the colliery P—Yes. 


10063. (Sir William Church.) Would it be possible to 
do that; is not anthracite delivered in large blocks 
which are broken up by the maltsters themselves ?—I do 
not think the maltster could undertake to pick and select 
the anthracite. As I understand it from the maltsters, 
when picked and selected anthracite is delivered to 
them it is picked by those who supply it. It may be 
that the large blocks are picked, and perhaps that:gives 
them quite sufficient indication, but I do not think you 
will get the maltster to break up the anthracite small 
and then pick it over, and so on. It would be out of the 
question, at least as far as my experience goes. 


10064. (Dr. Whitelegge.) The difficulty is in obtaining 
a sufficient and adequate sample of the class of coal ?— 
Yes, a true sample, 


10055. Does not that difficulty apply to some extent to Sampling 
malt? What precautions do you ask for in sampling malt. 3 
malt ?—I do not think the same difficulty applies, be- 
cause it is generally taken from the bins, where you 
have large storage accommodation, and it represents a 
bulk supply. They dip well into the bin. 


10066. We have been told of accidents happening from 
accumulations of arsenical dust falling down from the 
raiters, and so on; you would not think that a material 
consideration in sampling malt in generai ?—No, I would 
not. 


10067. You gave us the results of a number of analyses 
of malt pointing to a more satisfactory condition in 
recent months; were those samples sent to you for 
analysis by your clients ?—Yes. 


10068. Do they represent in any large number the 
smaller brewers ?—Yes, both large and small, 


10069. You told us that you anticipate difficulty rather 
in the case of the small brewers than in the large ones 
in the matter of precautions ?—As to their liability to 
use impure materials I should. 


10070. Would you suggest that the public should be 
protected in the case of the small brewers if your recom- 
mendations were carried out?—In the same way as the 
large—that the Government Laboratory should analyse 
and report upon samples so as to control and warn him 
if necessary. 
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10071. But those would be infrequent samples, would 
they not ?—Yes, but it would be quite enough for him 
to know that he was under control. 


10072, They would be samples of finished beer or wort, 
and have no regard to materials ?—If they found that the 
wort or finished beer contained an undue amount of 
arsenic they would at once be thrown back upon a 
searching investigation of the raw materials, and they 
would warn the public authorities, as I suggest, thas 
they should devote their attention to this particular 
brewery, as there was danger of the public health not 
being safeguarded. 


10073. Do you mean the local authorities P—Yes, 


10074. You do not mean the Inland Revenue ?—No, 
the local authorities ; that the Laboratory should com- 
municate with the local health authorities of the 
district where that brewery was, and notify the brewers 
in question what had been done. 


10075. In order that the local authority may take 
action under the Sale of Food and Drugs Act ?—Yes. 


10076. Presupposing a standard made statutory in 
some way ’—Yes, and that the brewer was found by the 
local authority, after having been warned by the 
Government Laboratory, to exceed that standard. 


10077. Then you would pay no attention to the amount 
of arsenic that might be present in one or more of the 
brewing materials ?—Eventually one would have to trace 
it down and find the reason. Perhaps he would stop 
the beer going out, which is what you want to do. 


10078. But it might have been consumed ?—It would 
be quite impracticable to test all the beer that is 
brewed. Therefore you must make it a question of 
periodic testings. 

10079. Do you think that the reference to the local 
authorities would be a sufficiently speedy manner of 
dealing with it; you know probably better than I do 
that the procedure under the Sale of Food and Drugs 
Act is not quite the most rapid ?—I am afraid I could 
only suggest that someone ought to take the matter in 
hand, and act as speedily as possible in such a case. 


- 10080. I quite understand that you limit your sug- 
gestion to the beer and the wort. Would it not be 
a further protection if in the same way the materials 
could be safeguarded ?—Undoubtedly, and I have sug- 
gested that in order to safeguard those materials you 
should make it penal to employ any arsenicated acid 
in the production of the materials used as raw 
materials. 


10081. That would not be the brewery ?—No; and 
that you also make it penal to use gas coke in the pre- 
paration of the malt. Then, having those two safe- 
guards, I think the other would be a sufficient one. 
If you have too many safeguards you will not get them 
observed. You must make them as simple as you can 
in dealing with a great industry like this. 


10082. Would you not advocate a standard test for 
raw materials, as regards malt?—As regards malt, I 
think the Commission might very well pass a certain 
standard beyond which it should be considered con- 
taminated. But as regards the other materials, I 
think they ought not to be allowed to contain it at 
all. It can easily be kept out, and at a very small 
added expense, and I believe the brewers are perfectly 
willing to do it. 

10083. As regards the prohibition of sulphuric acid 
containing arsenic, the Board of Inland Revenue could 
not administer that?—No, they could not do that. 


10084. Would you suggest that the local authorities 
should do it?—I am not quite competent to make sug- 
gestions in that direction. I have only given the idea 
for what it may be worth. I have examined many food 
products, and I have been surprised at the number in 
which you do find traces of arsenic, and in medicinal 
products as well. I think that ought not to be per- 
mitted, seeing it could be avoided at a very smail cost. 


10085. You mentioned certain things that the brewer 
ought to do: how would you propose to bring home the 
responsibility in any way to the brewer? I am assum- 
ing that you accept the recommendations of the Com- 
mittee of which you are a member. Have you thought 
of any way in which those recommendations can 
brought home to the brewers in general? You do not 
think of them, I suppose, as statutory obligations, 
but you think they should require certificates ?—No, 
it is only a moral obligation on the brewer, knowing 
there is a danger, to do his best, and I am sure he has 
done it. I am quite sure that since the brewer knew 
the danger of contamination by the malt he has 
adopted either these suggestions or similar ones, with 
the result that we know to-day. 


10086. I do not think you mentioned in the evidence 
you have given this morning anything connected with 
the importation of substances intended for use in 
breweries ?—It follows that if the Commission recom- 
mend legislation controlling the purity of sulphuric 
acid and prohibiting the use of gas coke, for instance, 
imported articles, such as foreign glucose, caramel, 
and so forth, should be equally pure, as would be pro- 
duced by the use of materials such as are suggested 
in this country. Otherwise it would be very unfair to 
the home producer. I may say that it is no cheaper, 
as far as my information goes, for a foreign manufac- 
turer of sulphuric acid to purify from arsenic than it 
would be for an English manufacturer, so that the 
English manufacturer would not be prejudiced. 


10087. Would there be any difficulty in showing that 
it was intended for the manufacture of food?—I do 
not think so, because it carries its own definition. 
Glucose, we know, is intended for food. It would 
merely be as to what was the interpretation of the 
term. 


Mr. A. G. 
Salamen. 


9 May 1902, 


10088. (Professor Thorpe.) Has the attempt been made Briquettes. 


to use anthracite dust in the form of briquettes in 
malting ?—I have seen it done, but I am not sure 
whether it was anthracite dust or a mixture of anthra- 
cite and other dusts; but I know that the use of 
briquettes is extending somewhat in maltings. It 1s 
curious that you should ask me, because I was con- 
sulted about it not very long ago. 


10089. Are the results favourable? Is there any diffi- 
culty in the use of briquettes in maltings?—I would 
not like to give an opinion yet, because I do not know 
sufficient about it; the matter has only recently been 
brought to my notice. 

10090. You observe the point of my question, that if 
the coal were reduced to dust, a fine powder, there 
would be very much less chance of any considerable 
quantity of pyrites being mixed with it; it would 
undergo a preliminary sifting ?—Quite so. 

10091, And the earthy material which is part of the 
briquette would also tend to retain, or it might be so 
arranged to retain, even such quantities of arsenic 
which escaped the sifting process?—I would not like 
to give an opinion as to the results that have been 
obtained at present in that connection. I can only 
say that I know it has been tried, and as far as { 
can see and say, the results have been satisfactory. 
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Mr. Orro Hexwnesr, re-called; and Examined. 
Mr. 10092. (Chairman.) I believe you appear here by 10098. Would not one great ‘difficulty be obviated M 
O. Hehner, request of the Royal Commission as the delegate of by doing away with the zinc altogether?~-Yes, if it ") ee, 


— the Council of the Society of Chemical Industry, and, 
i3 June 1902. together with Mr. Alfred Chapman, as one of the dele- 
gates of the Council of the Society of Public Analysts ? 
—That is so. : 
10093. You gave evidence before the Commission 
about a year ago?—Yes, some time ago. 


would work, undoubtedly it is the theoretically ideal 


method. 13 June 1902. 








10099. The electrolytic process simply involves put- 
ting the electrolytic generator into the cell in which Question of 
the substance to be tested is placed. If you take electrolytic 
the electrolytic generator to another cell you do away method of 
with oue great difficulty ?—Undoubtedly, ‘but the applying the 
plain electrolytic method, without a metal which test. 
goes into solution like zinc, simply taking platinum 


Report of 10094. Since that time you have been working at 
Arsenic Com- *h2 subject in order to be in a position to recommend 


mittee of the best process for the detection and approximate electrodes, does not seem to have been attended with 
Societies of estimation of minute quantities of arsenic?—The any success in the hands of those who have tried it. 
Pub. Anal. — Society of Chemical Industry jointly with the Society 

aa Chem. of Public Analysts appointed a committee for that 10100. If they try again, I think they should suc- 
na, 


ceed. 


object, and-I was one of that committee, and the cbair- 
man of it. When I was here last this committee 
had been’ appointed; but’ no report had been made. 
Since then a unanimous report has been issued. The 
Council of the Society of Chemical Industry was 
asked whether they would ascertain the opinion of 
those of their members who had tried the process 
recommended by the committee, but the Council of 
the Society of Chemical Industry did not see its way 
to arranye a discussion of the report by the mem- 
bers, as that society has seven separate sections in Eng- 
land, and two in America and Canada. The Society of 
Public Axuelysts, however, held a meeting, to which 
I, as chairman. of, the London section of the Society 
of Chemical Industry, invited the members of that 
society. The Public Analysts’ Society sent out cir- 
cular letters, with certain questions, to their mem- 
bers. . Answers have been received, which my col- 
league, Mr. Alfred Ohapman, will put in evidence be- 
fore the Commission. They also held a meeting to 
discuss the commititee’s report. 


10095. I understand that the Joint Arsenic’ Com- 
mittee unanimously recommended the Marsh-Berzelius 
process ?—They laid down, as minutely as can be done 
in an analytical process, the conditions under which 
the best results,.in their. opinion, are obtained, and 
they gave some additional information to their mem- 
bers of how,,in their. opinion,.the materials neces- 
sary for the test could be best obtained in a state 
of freedom from arsenic. They found that when pure 
material (acids and zinc) had once been obtained, 
this methud is the simplest, most rapid, and most 
certain method in detecting minute traces of arsenic 
and estimating the amount with very considerable 
accuracy. 


10096. One great difficulty is to obtain a zinc free 
rom arsenic?—It is a very great difficulty to obtain 
pure acid and pure zinc, and to maintain them pure. 


10097. Is it not an easier matter to obtain pure acid 
than to obtain pure zinc?—Yes. The zine can be 
obtained by electrolytic processes, 8 ae zine is so 
pure that it is not well applicable to the test. It 
will not evolve hydrogen with the acids when it js 
in a state of great purity. At the same time, we have 
made experiments with the view to deprive commercial 
zinc of its arsenic, with some considerable measure of 
sticcess. 


It should ‘be, and in point of fact it is, essen- 
tially easier and simpler than the Marsh-Berzelius 
process ?—It may be, but we, as analysts, have to deal 
not with an ideal process. If the conditions were 
once really well worked out, so that all the arsenic 
should be given off in a state of arseniuretted hydro- 
gen, and none deposited or transformed into other 
substances, it obviously would be the best method. 


10101. You have told us. that pure zinc constitutes 
in itself a difficulty because the bubbles will not rise 
from it. If you laid a piece of platinum wpon the 
zinc, that difficulty would cease, and you could use 
pure zinc ?—No. 


10102. You do not get the bubbles to rise from the 
zinc ; ‘but you do from a piece of platinum touching 
the zinc ?—With the very greatest respect, I may say 
that, experiments we have made show that if platinum, 
for instance, is put on the zinc, the evolution of 
arsenic is very very far from quantitative. You will 
presently have, from my friend, Mr. Chapman, some 
results which have been obtained in that direction. 
We have found that whenever a metal is added to 
pure zinc, arsenic free zinc, it retains some of the 
arsenic. = gy! a aa 

10103. It, would be easy to arrange a pure electroly- 
tic process with wires leading into the cell ?—We should 
be delighted if we could get the information from 
you as to the exact conditions under which this can 
be done. 

10104. I think the arrangement ought not to present 
any difficulty. Chemists have not generally followed 
—perhaps they have no time to follow so great a 
science besides their own—electrolytic methods; but 
I think if you try you will find the difficulties may be 
altogether imaginary /—Chemists are not good enough 
electricians as a rule to work a process of that kind. 


10105. That is a fault easily mended, if it is a fault. 
There seems no doubt whatever that you have found 
the Marsh-Berzelius process to be the best?—From a 
chemical point of view. We have a great difficulty 


in getting pure materials; but the pure materials Zinc. 


having been once obtained and zinc having been 
proved to be sensitive—we have frequently met with 
zine which is far from sensitive, from electric reasons 
no doubt—the most minute traces of arsenic can be 
detected and approximately determined in quantity. 


My. 
O. Hehner. 


3 June 1902. 


—————— 


MINUTES OF EVIDENCE. 


10106. It seems desirable that zinc should not be 
put into the eell at all which contains the substance 
to be examined ; that is to say, that the electro-motive 
part of the apparatus should be in a separate cell ?—If 
your Lordship could give us an idea of how to pre- 
vent the separation of arsenic in the elementary state, 
instead of its being evolved in the form of arseniu- 
retted hydrogen, it would be valuable to us. 


10107. There is a distinction, of course. The pub- 
lic analyst of Nottingham has sent to the Commis- 
sion an account, which is in Dr. Thorpe’s hands, of 
a process which he claims to be successful, in which 
he has taken advantage of the electro-motive force 
in the electric light wires ; but that is not at all neces- 
sary. It should not be possible to fail in carrying 


out an electrolytic process tried in the simplest pos- 


Agreement 
that Marsh- 
Berzelius test 
should be 
used. 


Reinsch test. | 


and that it could not go beyond that. 


Advantages 
ef Marsh- 
Berzelius. 


“enable a man to work it. 


Purification 
of acid, | 


sible way ?—If your Lordship could tell me how small 
a quantity of arsenic was discovered I should be 
obliged. We can all evolve arsine and detect it in 
that way; but we find that we can detect smaller 
quantities by the actual chemical method than by the 
strictly electrolytic method. 

10108. The smallest quantity that can be detected 
by the electrolytic process, I would say, is as small 
as could be detected by any other process whatever. 
There is no doubt that, even with the zinc, you can 
by great precautions get good results by the Marsh- 
Berzelius test >—We can get excellent results. 


10109. You had a meeting of the Society of Public 
Analysts ?—Yes. We held a meeting in order to give 
the members an opportunity of either adding to our 
knowledge or criticising the process as laid down, and 
a great many suggestions were there mado as to minutie 
of working the process and the purification of ma- 
terials, but with one eminent exception all the mem- 
bers were agreed that of chemical methods the Marsh- 
Berzelius was the proper method for this purpose. 
That exception I lay some stress upon, hecause it 
was Dr. Stevenson, who was of opinion that the 
Reinsch process was good enough for the purpose. 


10110. While you were unanimous, with one excep- 
tion, that the Marsh process is preferable to the 
Reinsch, one member maintained that the Reinsch 
had certain advantages ?—Yes. 


10111. Did he maintain it was the best in all cases, 
or only in some cases P—He said it was the best process 
for commercial purposes, but he said that at the same 
time its limit for beer was 1-50th of a grain per gallon, 
We, however, 
generally think that 1-50th of a grain and a smaller 
quantity ought to. be easily discoverable 

10112. By the Marsh-Berzelius test it is easily dis- 
coverable?—Quite easily. 

10113. At this meeting of public analysts it was felt 
that the Reinsch test was not sufficiently sensitive for 
practical purposes, and that deposits formed on the 
copper in many arsenic-free beers might give rise to 
mistakes in the hands of more or less unskilled 
operators?/—Yes; in many cases a deposit is obtained 
when there is no arsenic at all, and that has to be 
identified as arsenic, which is not an easy matter. 


10114. On the other hand, you find that the Marsh- 
Berzelius method can be readily werked, given pure 
materials, by comparatively unskilled persons ?—Yes ; 
the difficulty is to get pure materials. When once 
obtained, a small amount of experience an] skill will 
There is the additional ad- 
vantage that the arsenic deposit in the tube, however 
minute, can be very readily identified as arsenic. 


10115. Were any slight modifications suggested at the 
meeting /—Yes ; small moditications were suggested. 


10116. What did those modifications deal with ?—In 
the first. instance, with the purification of the acids re- 
quired for the testing. We had recommended a method 
of depending on the volatilisation of arsenic from the 
acid, and then distilling the remainder, first getting 
rid of the arsenic from the acid, and then distil the 
remainder, and thus get it arsenic-free. A good many 


-of our members were of opinion that it was simpler to 


oxidise the arsenic to the arsenic condition, and then 
distil, when, in their opinion, arsenic would not distil 
off, and pure acid would thus be obtained. Experi- 
ments show, however, it is quite impossible to boil a 
solution containing arsenic acid without getting some 
reduction at the same time. 
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10117. Were there other modifications, such as cooling 
the glass tubes ?—Yes, with a little piece of blotting 
paper and things of that kind ; but it has really nothing 
to do with the method itself. 


10118. Did any of these proposed modifications touch 
the essential principle ?—There were small analytical 
modifications. 


10119. And the process as laid down by the com- 
mittee you consider practical and easily followed ?— 
The process as laid down by the committee, given 
pure materials, is very easily followed, and gives sufti- 
ciently accurate results with a minimum of trouble. 
We have in the meantime found out that we can purify 
the acid somewhat more effectually and certainly by 
a slight modification of the process here laid down. I 
have also found, in the meantime, that zinc contain- 
ing arsenic can be readily freed from the arsenic so 
that it becomes pure. 


10120. It seems to you that it is preferable to choose 
a method that is capable of showing exceedingly minute 
traces of arsenic, traces much smaller than are likely 
‘to do harm to human beings; it is much better: to 
adopt such a method than to adopt a blunt method ?— 
Yes. Of course. it may be of no practical importance 
to discover the most minute things, because it is not 
well to create unnecessary alarm. It has been often 
suggested that a comparatively blunt method like the 
Reinsch method should be taken, and whatever articles 
of food do not show arsenic with the Reinsch should 
be considered to be good enough. Against that I 
wish to urge this: Supposing the Roya: Commission 
made some limit of some kind, as I suppose will be 
done, and that later it was found that this limit was 
unduly severe, then the limit of quantity allowed could 
be easily altered; or it might be found that more 
minute traces of arsenic do harm. If we have a blunt 
method, in ten years’ time we shall have no experience 
whatever of small traces. All our experimerts will 
be wiped out. It is better, I think, to know exactly 
what there is. I want to get exact results, from which 
in future times we may be able to draw some really 
good conclusions. 


10121. The intelligent operator ought to have the re- 
sponsibility of passing or rejecting samples, knowing 
exactly how much arsenic is present?—I think so. It 
should not be the method that rejects it ; it should be 
the operator. 


10122. You do not think it would be good policy to 
throw the onus on a comparatively indiscriminate 
method ?—I think it would be better to have a good 
and delicate method. 


10123. Have you seen any reason to change your view 
that in beer 1-100th of a grain of arsenic as arsenious 
oxide might be the limit ?—Of course, I am not a phy- 
siologist, and I can only judge from my chemical ex- 
perience. I find that very many beers contain now 
less than 1-100th of a grain per gallon, and that a 
brewer can with reasonable care manage to get beer 
with less than 1-100th of a grain per gallon. It might 


‘be difficult to work to a much smaller quantity. The 


malt as now made contains none or so little arsenic 
that the beer can be readily made with 1-100th of a 
grain per gallon, or less. 

10124. You think that absolute freedom cannot with 
certainty be obtained ?—I think not ; it could be often 
obtained, but not quite certainly. 

10125. You would recommend the Marsh-Berzelius 
process alone; you would not advise alternative pro- 
cesses, the Reinsch process for some cases ?—Not for 
beer and malt, because the quantities we have to deal 
with there are less than those which the Reinsch pro- 
cess can discover. But in other materials, not to be 


ir. 
O. Hehner 
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used in quantities like beer, the Reinsch process might , 


possible do, because obviously all substances cannot 
be judged by the same limit. 

10126. Confining our attention for the moment to 
beer and malt, you would dismiss the Reinsch test ?— 
Yes, I would dismiss the Reinsch process absolutely. 

10127. But for other materials, other cases of test- 
ing, might the Reinsch process have advantages ? — I 
do not know whether it would have advantages. I 
do not see any advantage in the Reinsch process. Once 
having pure materials for operation, I can identify a 
deposit which one believes to be arsenic more certainly 
by the Marsh process than the Reinsch, 


10128. So that while the Reinsch process might in 
some cases give good results, you would still prefer the 
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Marsh process?—I would. There are a good many 
chemical details which may be worth discussing, and 
many of these will be referred to. by my friend, Mr. 
Chapman. 


10129. Would you now wish to add or alter the method 
of your committee in any points of detail?—Not the 
method, I divide this report really into two portions ; 
the one deals with the analytical method, and there 
I have nothing to add or alter in any way ; the second 
part deals with the preparation of reagents required, 
and of course that was not really the essence of the 
method, but was only to make the work easy to our 
members. Formerly, and, in fact, even now, some 
members preferred to go about to every chemical 
dealer, and find acid which is pure or find zine which 
is pure, and then lay in a stock, and in that case the 
preparation of materials does not come into consider- 
ation. But we went out of our way to some extent 
to inform the members of the two societies how, in our 
opinion, they might obtain pure acid.. I have since 
added a little paper, published in the journal of the 
Society of Chemical Industry, on the prepazation of 
pure zinc. We have found that sometimes hydro- 
chloric acid cannot be purified by the process laid 
down here, which depends upon dilution of the hydro- 
chloric acid, the addition of bromine, and the addition 
af sulphurous acid; that is to say, the addition of 
hydrobromiec acid. Generally, an acid thus treated 
gives a pure arsenic-free product, but sometimes it 
refuses to do so, for reasons that we do not understand. 
But we have found that if the acid is not diluted, it 
fuming acid is taken and treated with hydrobromic 
acid, and the first deposits rejected, we have no diffi- 
culty in obtaining a perfectly arsenic-free distillate 
from crude yellow highly arsenical acid. As to the 
zine, I would like to add that if arsenical zinc—and 
some commercial zinc is highly arsenical—is fused, 
and pieces of sodium are added, and the sodium allowed 
to oxidise, it takes out the arsenic with it, as magnesia 
helps to remove the arsenic from iron. It takes out the 
arsenic in a form I do not know—the quantities are 
tco small to test. If such zine is poured into any 
crucible and treated once more to remove the last 
traces and then granulated, it is found to be perfectly 
free from arsenic. But great care has to be taken 
to remove the sodium as completely as possible by 
oxidisation, or otherwise the zinc becomes insensi- 
tive, thai is to say, it does not show arsenic in minute 
traces when the arsenic is added to it. Mr. Chap- 
man. will tell you that we found the addition of al- 
most any metal lying far away in the electric scale 
from zine prevents us getting a delicate result. That 
is all i have to add to the details given in this re- 
port. 


10150. The committee’s method is delicate, to 1-100th 
of a grain per gallon. Can you say how much less 
than 1-100th of a grain?—In operating on 20cc. of 
beer, without dastruction of organic matter, one can 
discover ‘003 of a grain per gallon, which is 1-300th 
of a grain per gallon. But if one destroys the organic 
substances and operates in that case upon a larger 
quantity, which is quite easy, one can discover a much 
smaller quantity, according to the quantity operated 
upon. Without the destruction of organic matter it is 
not so easy to work upon more than 20 or 30 cc.’s, and 
then the limit of sensitiveness is about 1-300th of a 
grain per gallon. 

10131. The mere evaporation of two or three volumes 
of Leer dcwn to one volume or less would not destroy 
the organic rmatter?—No. The organic matter must 
be destroye’ ty agents like nitric or sulphuric acids. 
All the oxidised matter must be removed and the 
mineral solution tested. 


101352. What would the effect of destroying the or- 
ganic matter be:—That one can concentrate a large 
quantity into a very small bulk, and thus get results 
of any delicacy one chooses.. Beer itself, either in 
its unconcentrated or concentrated condition froths 
so much with the evolution of hydrogen in the ap- 
paratus that it is difficult in a small apparatus to 
keep the frothing within bounds. If one takes a 
‘arger apparatus it naturally becomes a less sensitive 
operation. +. It is a mechanical difficusty. 

10133. Does beer always froth in the Marsh-Berzelius 
test ?—Not always. Some of the heavy and very black 
beers are apt to froth, and the, beer. has to be intro- 
duced quite slowly, so that the froth does not fill the 
flask. The bulk of-beers do not froth. 


_atraid I cannot answer the question. 


ARSENICAL POISONING : 


10134. That really is an objection against concen- 
trating the beer by evaporation ?—Yes. ° 

10135. For practical purpeses it would be too long 
a process, but for scientific purposes, and for discover- 
ing the minutest trace, beer might be evaporated down 
to 1-10th of its volume?—Yes, but it would be better 
to destroy the organic matter, as we have recom- 
mended as an alternative in the report, by adding 
nitric and sulphuric acids and charring all the or- 
ganic matter, or oxidising the organic matter entirely 


10136. None of the arsenic would be really lost ?— 
None ; we have made careful experiments. 


10137, Are we to understand that your committee 
recommends in certain cases the destruction of the 
organic matter?—Yes. Where we can avoid destruc- 
tion, for the purpose of simplicity we work without 
destruction. When any mechanical difficulty presents 
itself, like frothing, or in connection with yeasts 
which froth greatly, and destruction is necessary, we 
have given an alternative process of destruction, and 
that alternative process allows of the use of as large 
a ane of the material as the operator chooses to 
take. 


10138. You may go, in that case, to a greater sen- 
sibility than 1-300th of a grain per gallon?—To a far 
ereater degree of sensitiveness. 

10139. Does the mirror report all the arsenic ?—I am 
I know of no 
method sensitive enough to discover any residual ar- 
senic, but as the mirrors obtained from different minute 
amounts of arsenic appear proportional in density, there 
is no reason to think there is any residual arsenic in the 
flask under proper conditions. In some cases there is, 
because with so-called insensitive zinc there must be a 
residuum. 


10140. What volume of liquid is used in the Marsh 
apparatus ?—20cc. is, as a rule, sufficient, and 10 is 
sometimes sufficient. With highly arsenicated beers I 
have obtained strong mirrors with lIcc. of beer. 


10141. In the same apparatus can you use a larger 
or smaller quantity ?—Yes. 

10142. Do you get the same mirror from the same 
quantity of arsenic whether you use 10cc. or 20ce. 
or 50cc. of liquid?—Within those limits, yes. If I 
add to the apparatus in which only the zinc and acid 
is present, a standard solution of arsenic, introducing, 
we will say, 1-1000th or 1-2000th of a milligramme, I 
get a mirror which is identical in depth, whether 
I dilute the standard solution with 10cc. of beer or 20 
or 40cc. I do not think, if I used a much larger 
quantity of dilution, this would be the case, or, at least, 
a longer time would be required to obtain the same 
mirror, as obviously there would be less chance of the 
molecule of arsenic coming into contact with the zinc. 


10143. The mirror would be formed more rapidly in 
one case than in the other ?—Yes. 


10144. But the ultimate appearance is the same for 
the same quantity of arsenic ?—Yes. 7 

10145. In the case of malt, is all the arsenic removed 
by digestion at 50 degrees centigrade with hydro- 
chloric acid, as recommended ?—I can only answer that 
in this way. If malt is charred ‘by nitric and sul- 
phuric acid, or if it is extracted with warm acid, the 
results have been the same. Ba, 

10146. Supposing it was required to condemn any 
beer containing arsenic, say, 1-100th of a grain per 
gallon, would you say that it would be safe for ad- 
ministrative purposes to fix 1-100th of a grain, or 
should the administrative limit be lower, say, 1-200th 
of a grain in order that there may be no question 
about the 1-100th of a grain ?—I.think that would be 
rather too great a difference. I do not think if a limit 
of 1-100th were fixed, anybody should be prosecuted 
on a quantity so little larger as would lie within 
the limits of experimental error. wad bet 


10147. (Sir William Hart-Dyke.) With regard to the 
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possibility of fixing an amount of arsenic which is guarantees 
so infinitesimal as to be harmless to the drinker of ‘based on 
beer, you are aware, are you not, that evidence here “ blunt” 
has been given in favour of rejecting the finished tests. 


article in any case when there is any arsenic, how- 
ever small a quantity detected?—Then you had bet- 
ter shut up all the breweries in the kingdom,: because . 
no brewer could possibly guarantee every batch of beer: 
bianee by him, whatever care he takes, to be arsenic- 
ree. Wee yl ere: . 
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10148. That being so, the question of a guarantee 
is a very difficult one to consider ?—Yes. 


10149. The guarantee could not be given?—No. 
Many dealers, maltsters, and so on, have guaranteed 
their malt to be arsenic-free because blunt tests by 
their chemists had been applied, which showed it to 
be free from arsenic; but more delicate tests will often 
show the presence of arsenic, or by taking a larger 
quantity for the test it could be discovered. A man 
would inevitably, under these conditions, get into 
trouble for giving a guarantee for something he really 
cannot guarantee. 


10150. You think by the constant care in the use 
of ingredients in brewing, the brewer could give a 
guarantee as to safety to the public, where he could 
not give a guarantee as to absolute freedom from ar- 
senic’—Undoubtedly. I do not think a brewer should 
be always obliged to say to the public that his beer 
contains arsenic. It would -be obviously to his pre- 
judice in the eyes of the ignorant; but that which is 
below a quantity to be fixed by the Commission should 
be called quite pure. 


10151. In your scheme of analysis you reject alto- 


gether what you consider is a blunt method ?—Yes. , 


10152. The blunt method being a method which stops 
at the discovery of a certain quantity ?—Yes. 


10153. And is practically useless beyond that?—It 


wouid be misleading, and it is misleading. the brewer 
and the maltster. 


10154. You rather hold out, do you not, the possi- 
bility of allowing considerable discretion to the analyst 
in the selection of samples? You say that the in- 
telligent operator ought to have the responsibility of 
passing or rejecting samples, knowing exactly how 
much arsenic is present. Would you develop that a 
little, and just say what is running in your mind? 
~-It seems to me that, telirg the blunt test, is like 
an ostrich putting its head into the sand; it does 
not want to see a certain thing, and, therefore, does 
not see it. I think the analyst ought to know how 
much there is. If a limit is fixed, say, 1-100th of a 
grain, anid the analyst finds, say, something less, he 
naturally would pass it. The responsibility ought to 
be put upon him to say whether a beer complies with 
the requirements of the Commission. Supposing he 
finds a trifle more than 1-100th of a grain, within 
limits of experimental error, I think he ought to 
have the responsibility of passing that beer. He 
must know himself how near he can work the method. 
In any case, we ought to know how much arsenic 
there is. 


10155. Assuming this Commission did not take the 
responsibility of laying down what was the precise 
quantity of arsenic that might prove injurious to 
health, would you suggest that some department of 
the State should do it—the Local Government Board, 
for instance ?—Certainly. I think it is most urgently 
required that a limit should be laid down below which 
articles like beer should be considered pure. It should 
not be left to the individual officer, otherwise the 
traders and brewers will be continually harassed and 
worried, 


10156. And the analyst of the future would work, 
according to your suggestion, with that fixed quantity 
before his mind’s eye in making his report ?—Yes. 

10157. Putting samples on one side that are dan- 
gerous, and on ithe other side those which according 
to the standard are innocuous ?—Yes, innocuous ac- 
cording to the law. Obviously you cannot leave that 
to the individual. Why should I, as public analyst, 
have the responsibility of condemning a sample on any 
particular quantity? My brother analysts might think 
Mme unreasonably severe or unreasonably lenient, and 
would appear as witnesses against me, and no case 
could be carried unless it was one of a gross descrip- 
tion 

10158. Tn regard to fixing the precise quantity that 
would prove innocuous, whether to health or life, of 
sourse some dependence must be placed on the amount 
of beer that is consumed by any one individual. Is 
it not possible that in the case of a moderate drinker 
who only drank a moderate amount of beer during the 
day, an amount demanded by the work he was doing, 
it might be perfectly innocuous for him to take beer 
with a certain amount of arsenic in it, while to a regular 
toper, a man who drank large quantities a day, 1 
might produce disease?—Yes, undoubtedly it would ; 
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but I think the toper is just as much entitled to the 
vrotection of the State as the moderate man, and what- 
ever limit is laid down, it should take into account, I 
will not say the most extreme cases, but most cases 
reasonably likely to occur, 


10159. You think your minimum should secure the 
moderate drinker as well as the other?—It is really 
a medical question of what ought to be the minimum 
—a question of evidence as to what quantity has been 
known to produce ill effects. I am not a medicai 
man, and cannot judge of that. 


10160. You are still of opinion, are you not, that if 
we endeavour, by any suggestion we make, to secure 
absolute freedom from all arsenic in beer, we shall be 
endeavouring to carry out what is entirely impossible? 
—You will be doing something absolutely impossible. 
In our state of civilisation, where coal is burnt—and 
all coal is arsenical—more or less arsenic must be 
everywhere. In every particle of coal-dust and ashes 
that fly about there is a trace of arsenic. How can you 
say that anything whatever can be absolutely free from 
arsenic? It is not possible. 

10160*. You think, within proper limits, we can get 
ecmplete security ?—I think so. 


10161. (Sir William Church.) You said that one of 
the reasons why you thought anything of the nature 
of a blunt test should be rejected in favour of a more 
flelicate one was the obtaining of results for comparison 
hereafter. Would you mind just developing that a 
little ?—Supposing for the present the evidence is that 
beer with 1-100th of a grain per gallon is innocuous ; 


_ but assuming at the same time it should be some day 


proved that a beer or a food with a less quantity has 
produced injurious effects, or might have something 
to do, as has been suggested, with certain diseases 
other than arsenical neuritis, then we would have no 
evidence whatever; whilst if we knew exactly, and 
had the means of ascertaining, how much beer does 
contain, and we had statistics at hand, I think we 
should have an accumulation of valuable material. 
Supposing that it should be found some day that 
1-1000th of a grain has done some harm 


10162. That is what I gathered; but how would you 
suggest that these statistics should be obtained ?— 
The analyst has his record of all analyses made ; 
every brewer has a chemist, who knows exactly how 
much arsenic is in the materials. 


10163. And those records should be kept by whom? 
—They are kept by every individual who makes the 
test, by the brewer, if you like. As a matter of fact, 
his books are available. 


10164. If in the future, for instance, a question arose 
as to the wholesomeness of any particular beer from 
any particular brewery, you would be able, by con- 
sulting these books, to see whether that beer had 
1-100th of a grain per gallon or 1-300th of a grain. 
In other words, you would have the brewer’s chemist 
keep, not only a record of whether he has passed the 
beer as safe, but you would have a record of the actual 
quantity he found ?—Quite so. I do not suggest for a 
moment that the brewer should be obliged to do it. 
Every reasonable and careful brewer does do that now. 
There should be no enactment about it. 


10165. It comes to this—that the analysis should 
always indicate the amount of arsenic that the ana- 
lytical chemist found present in any specimen of beer? 
—Yes. 


10166. Not that he merely passes it as having less 
than 1-100th of a grain ?—Quite so. 


10167. (Professor Thorpe.) Two or three gentlemen 
who have appeared before us recently lave impressed 
upon the Commission the desirability of prescribing 
for the use of the practical man, who need not neces- 
sarily have any chemical knowledge, a test which 
should safeguard him against using impure materials. 
Assuming the Commission saw the desirability of pre- 
scribing such a test, do you think that the Berzelius- 
Marsh test is a test which could be worked by a person 
of that order?—He must have some education and 
some drilling. I would rather that he should use the 
Marsh-Berzelius than the Reinsch, because he has 
to actually produce arsenic in a tube, and you can 
easily verify it ; whilst he would require a large amount 
of judgment in ascertaining whether a certain piece 
of copper which has a deposit has its colour from 
arsenic or from other matter. JI see no difficulty in 
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training a man in a works or brewery or malt-hous» 
to test the materials by the Marsh-Berzelius method, 
given pure materials. 


10168. You think it does not demand a knowledge of 
chemical manipulative processes, and is not so recon- 
dite a process that an intelligent youth could not be 
trained to use it?—I think in a day, or two days, I 
would train any intelligent youth to do it. 

10169. You have had a very considerable experience 
in the analysis of beers?—Not quite so much of Jate. 
Do you mean as to arsenic? 


10170. Yes?—I have tested a great many. 


10171. I think you told us that in recent time your 
experience was that beer was gradually getting, 1 will 
not say arsenic-free, but that the arsenic was In ex- 
tremely minute amounts ?—Yes. 


10172. That is the general average character of the 
beer, so far as you know, which is being produced ?— 
Yes; beer and malt. 

10173. The beer which has come under your hands 
is beer of that character ?7—Yes. 


10174. You are rather guided, I understand, in your 
fixing of such a minimum amount as 1-100th of a grain 
by the circumstance that it is. within your own expe- 
rience that beers are regularly produced with even 
less quantities than that ?—Yes. 


10175. And, therefore, it would appear there is no 
practical difficulty to a brewer nowadays in insuring 
that degree of purity ?—I believe not. I find all the 
beers now have that quantity, or a less. I do not 
know whether a larger amount may not be quite per- 
missible ; but I know practically this is a limit to which 
the brewer can work. 


10176. Obviously there is no reason why, if such a 
limit can be secured with a reasonable degree of care, 
that limit should be raised ?—I do not see any reason. 


10177. No hardship is inflicted upon anybody /—We 
do not want to permit him to be slovenly, or say that he 
shall do anything which is not practical, And there- 
fore I suggest a limit which I know can be practically 
reached. 


10178. Is it those ideas which have led you to suggest 
the limit of 1-100th of a grain ?—Yes ; and one other 
—that the smallest quantity of arsenic which has been 
in beer to which injurious effects have been rightly or 
wrongly attributed was, I think, double the quantity. 
Therefore I think from that point of view I would be 
on the safe side. 


10179. I think you told us oni the last occasion you 
appeared here, that in your opinion the mere presence 
of the organic matter in the beer does not necessarily 
interfere with the recognition of the arsenic in beer ?— 
No. In most cases the tests made, with and without 
destruction of the organic matter, give the same results, 
not in all. 


10180. As a rule, the presence of the organic matter 
does not inhibit, as it were, the manifestation of the 
arsenic test ?—No, it does not. 


10181. And your only reason, therefore, in destroying 
the organic matter, in the case of having to take large 
quantities of beer, is not because the organic matter 
inhibited the formation of the arseniuretted hydrogen, 
but it was an inconvenient thing to have in the ap- 
paratus ?—Yes; that is one reason. 


10182. It rendered the solution, I understand, vis- 
cous, and difficult to deal with?—Yes; there is a 
difference in the working of the process without de- 
struction of organic matter, according to whether you 
use hydrochloric acid or sulphuric acid. When you 
use sulphuric acid it is better to destroy the organic 
matter. 


10183. In the method prescribed by the Committee, 
sons the examination of wort show any difficulty ?— 
No. 


10184. As you prepare your worts they are strongly 
acidulated, are not they?—I do yot think so, We 
have made worts from sugar solutions, and go on, for 
testing. 

10185. I am talking rather of malt worts?—I have 
not any experience of malt worts taken from the 
brewery. I believe my friend Mr. Chapman will have 
experience of that. 


ROYAL COMMISSION ON ARSENICAL POISONING : 


Mr. 


10186. (Dr. Whitelegge.) Do you think of 1-100th ofa iGae 
grain per gallon as being a standard for the guidance of 13 June 190 
the analyst or as the legal standard ?—As a legal stand- “| 
ard by which the analyst would have to be guided. Analyst mu 


10187. You say that the intelligent operator ought to allow marg’ 
have the responsibility of passing or rejecting samples, ™ estimatit 
knowing exactly how much arsenic is present. If the 
standard was fixed at 1-100th of a grain do you con- 
template any further discretion for him than saying 
whether there was more or less than 1-100th ?—I think 
sO. 

10188. What would that further discretion be?—I 
would myself not like to report against anything which 
is so little larger than 1-100th as to lie within the limits 
of experimental error. 

10189. If you find 1-90th ?—I would almost certainly, and pass 
whatever the law might say, pass it. I would probably slight in- 
say 1-90th is so near to 1-100th that in my second ex- fringement 
periment I might find 1-95th or 1-105th. Whatever of standard 
limit the Commission or the law lays down, the operat- 
ing analyst must have some discretion. 

10190. Is it not the practice of analysts in giving 
certificates to local authorities to have some margin of 
that kind ?—Plainly. 


10191. The “discretion” only amounts to this, that 
you would not think it right to prosecute on anything 
only slightly exceeding a given standard, partly because 
it is so near, and also by reason of the experimentat 
error which has to be taken into account ?—Quite so. 

10192. So that if we find 1-100th of a grain the lowest 
amount to be regarded as toxic, we must fix our legal 
standard at something considerably higher, must not 
we?—Do you mean more severe? 

10193. Yes *~It would be a small matter. Whatever 
limit you may lay down, there will be some discretion 
of that kind. The 1-100th is so severe, I think, that 
you might well allow a small divergence from that. 





10194. Ionly want to be clear that in practice it would 
not work out as a rigid exclusion of all beer containing 
as much as 1-100th?—1I do not think it ought to, not for 
prosecution. Exclusion means, of course, criminal 
prosecution, I take it, and I would not like to take that 
responsibility. I would rather use this as a guida to 
the brewer, telling him he must work down to 1-100tA, 
but I would not wish to clap him into gaol. 


10195. You suggest that the analysts must decide 
whether the margin is or is not of that kind /—He has 
naturally nothing to do with the prosecutions, but sup- 
posing I found 1-90th, straining the regulations to some 
extent, I might report that as containing 1-100th. The 


Police Committee, or whoever it is who has to deal with 
sthose cases, decides what excess shall subject the offen- 
<der to a prosecution. 


10196. Do you adopt a practice of that kind in dealing 


with other foods ?-Yes, certainly ; there is a limit fixed 
by law for the strength of spirits, 25 per cent. under 
proof. IfTI find it 25.3 under proof, without any scruple 
whatever, I report that as being 25 under proof. It is 
so near to the limit of error that there would be no 
object. served in straining the law in that way. A 
limit has been laid down by the Board of Agriculture 
as to the amount of water in butter, 16 per cent., a 
reasonable limit. If I find 16.1 or 16.2 I should not say 
a word about it. 


10197. In what terms would you report in such a caser 
—That it complies with the law. 

10198. Is that the practice amongst the analysts gener- 
ally ?—I believe so. 


10199. Is there any understanding amongst public 
analysts as to the extent to which that discretion goes? 
—No. 


10200. If that is the practice, does it need any special 
authority in the case of the suggested standard for beer ? 
—No. 


10201. If it is already the existing practice as regards 
water in butter, for example ?—I do not know that it is 
an understood practice. I think every man who has to 
deal with a practical problem must allow some latitude 
for variation. 

10202. In practice I agree with you that some such lati 
tude is always allowed. and in my experience it has been. 
allowed by the local authority and their legal advisers ? 
—Supposing I found 16.01 or 16.001 of water in butter, 
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Mr. or as many 0’s as you like, would I, as the adviser of 
). Hehner. the local authority be justified in condemning such a 
sample, or would I be justified in expecting discretion 
June 1902. from the local authority to know what all those 0's 
mean? I, as an intelligent officer, must take the 
responsibility, and I do take that responsibility upon 
myself. 


———— 


njections to _ 10203. Ido not think we need discuss it in detail, but 

s giving suggest to you that there is an alternative, that in- 

ecial report stead of saying that it is within the standard limit, it 

such cases. would be possible to give the precise result as you 
found it with any advice to the local authority that 
might be proper, verbal or written advice ?—Verbal and 
written advice is often resented by local authorities. 
They say it is my business to report. If it is a question 
of a slight deviation from the thing the labour involved 
would be great. I should have to make many tests 
instead of one, two, or three, on the average; I should 
have to go to endless trouble for no object whatever. If 
you said that 1-100th should be the limit, the officer 
must have some discretionary limit. 


10204. He must read the 1-100th as meaning possibly 
1-90th ?—He must know best how near he can estimate 
it. Probably two men would have a different colori- 
metric limit of error. All these determinations, like the 
estimation of ammonia in water, are only correct, say, 
to 10 per cent. 


10205. Then the decision of the analyst in regard to 
@ given result, showing an apparent excess over the 
legal standard, would depend upon his estimate of the 
accuracy of his own manipulation of that particular 
process P—Yes, every colorimetric process is so. 


ew samples 10206. Do the local authorities from whom you re- 


‘beer now ceived samples continue to send you samples of beer 

ae for now?—No, I do not think they do. 

fa lyis, 10207. You say very few now?—Very few from the 
local authorities. 

tsenic in 10208. You told us when you were last here that you 


set sugar ; had met with arsenic in some other food substances ?— 
Yes, quite lately I met arsenic in small quantities in 
sugar which had not been treated with acid at all. I 
have also met it in German beet sugar which had been 
obviously not treated with acid. These sugars are re 
covered from the lime or strontia compounds by car- 
bonic acid, and if the carbonic acid is obtained from 
fuel which is arsenical, the sugar becomes arsenical. 
The sugar used for brewing or treacle making thus be- 
comes slightly arsenical. 


10209. Could you say how much was found in these 
samples of sugar ?—I would not like to be definite, but 
it was about 1-100th of a grain per lb. I will look it up. 


10210. Can you mention any other substances besides ; 


sugar in which you have lately found arsenic?—No, I 
1 mineral 
olours. confectionery I found it in some cases. I have lately 
found it in oxide of manganese, which is used for the 
same purpose. 
10211. In considerable amount?—Yes, 1-10th of a 
gramme gave a very dense mirror. 


Wr. A. C. 
Chapman. 

10226. (Chairman.) You are an analytical and con- 
sulting chemist practising in the City of London, a 
Fellow of the Institute of Chemistry, and one of the 
hon. secretaries of the Society of Public Analysts ?— 
Yes, 


10227. You formerly occupied for several years a 
position of senior Demonstrator of Applied Chemistry 
at University College, London ; you are also a Fellow 
of the Chemical Societies of London and Berlin, and 
a member of various technical societies and institutes ; 
you hold the position of analyst and scientific adviser 
to a number of well-known breweries in this country, 
and have for a period of more than 15 years devoted a 
very considerable amount of study and attention to 
brewing and the allied industries, both in their prac- 
tical and in their scientific aspects ?—That is so. 

10228. In conjunction with Mr. Hehner, you repre- 
sent the Society of Public Analysts before this Commis- 
sion ?—Yes, that is so. At the beginning of May, 1902, 
a letter was received from the Secretary to the Royal 
Commission, asking for information in regard to the 
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Mr. Atrrep C. Cuapman, 


Mr. 
10212. With regard to the destruction of organic mat- 09. Hehner. 
ter, 1 am not quite clear whether as regards beer you ial 
recommend that the organic matter should be destroyed lS vane aa 
if hydrochloric acid be used instead of sulphuric acid? ~ —, 
—Not in fresh beer. Organic 
’ . matter of 
10215. You leave that as an alternative to the dis stale beer 


cretion of the analyst /—Yes. should be 


10214. You do not find it makes any difference in prac- destroyed. 
tice ?—Not when operating on fresh beer. If the beer 
gets very stale sometimes the arsenic does not seem to 
evolve in direct testing. Some time ago I tested a 
gample of beer which had been made up for the purpose 
of testing by the committee, and I could not find any 
arsenic after it had been some months old by direct 
testing, whilst my friend, Mr. Chapman, destroyed the 
organic matter of the same sample, and found what had 
been added. The arsenic had not gone as I had 
suspected. 


10215. Was there frothing ?—I do not think so. 


10216. The destruction of the organic matter had 
another object in that case than the prevention otf 
frothing ?—Yes. It has an object in some cases when 
there is frothing; or if the direct marshing is impos 
sible, you have to destroy it. 


10217. But there are other reasons I understand ?—If 
a beer had to be kept for some length of time for the 
purpose of a law case or a prosecution, I would destroy 
ite organic matter if it has become a month or so old. 


10218. As a matter of routine, frothing or no froth- 
ing ?—Yes. 
10219. (Professor Thorpe.) That is on account of the Beer does not 
presence of possible moulds in the beer?—Quite so. I lose its 
do not know what the explanation is. At that time I Lennine ee 
thought that the arsenic absolutely went away on keep- ree nee 
ing the beer, but I have no reason to think it does now. yield it to 
It becomes converted into a form which is not amenable test, 
to the test. 


10220. (Dr. Whitelegge.) If due entirely to the action 
of a mould that would mean some volatilisation ?>—Not 
necessarily ; only certain moulds evolve volatile arsenical 
compounds which have a powerful smell. I did not 
observe any such smell. J imagine that arsenic goes beingin _ 
into an organic form, replaces a trace of the phosphorous, Some organic 
etc., in which it would not be discoverable without form. 
destruction. 

10221. (Professor Thorpe.) In other words, I presume 
you mean that the mould secretes the arsenic very 
much as the yeast does 7—Quite so—not secretes, assuma- 
lates it. 

10222. I mean assimilates it ?—Yes. 

10223. Withdraws it from solution }—Yes 

10224. (Dr. Whitelegge.) You suggest that it not only 
withdraws it from solution, but converts it into organic 
forms ?—I think so. 

10225. So that you do not think of the oxidation of 
the organic matter as merely causing destruction of the 
yeast substance or the mould substance which hides the 
arsenic ?—That might be one of the reasons, but it 


would also break down any organic arsenic compound, 
if there be any. 


Mr. A. C. 
Chapman. 


called; and Examined. 


extent to which the method prescribed by the Joint 
Committee of the Society of Chemical Industry and 
of the Society of Public Analysts had been adopted, 
and with what results. For the purpose of obtaining 
this information, the Secretaries of the Society of 
Public Analysts were instructed to address a circular 
letter to all the members of the society, and on May 7th Opinions of 
such a letter was sent out in the following terms : members 


‘ ined. 
Dear Sir, Sprain 


The Secretary of the Royal Commission on 
Arsenical Poisoning has expressed the desire of 
the Commission to know to what extent the method 
of testing for, and estimating minute traces of, 
arsenic prescribed by the Joint Committee of the 
Society of Chemical Industry and of the Society 
of Public Analysts has been adopted, and with 
what results. We should feel obliged, therefore, 
if you would reply concisely and briefly to the 
questions contained on the appended slip, retwrn- 
ing the same.to us in the enclosed envelope at 
your earliest convenience. 


L2 


Mr. A. C. 
| Chapman. 
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A meeting of the society will be held on Wed- 
nesday, May 21st, at eight o’clock, at the Chemical 
Society’s rooms, Burlington House, to discuss the 
details of the report, and it is hoped that you may 
find it convenient to be present. 


We are, Dear Sir, 
Yours faithfully, 
Epwarp J. Bevan )\ 
Aurrep C. CHapman f{ Hon. Secs. 


The questions alluded to in this letter were four in 
number, and were as follows : 
(1) Have you used this method, and if so, to what 
extent ? 


(2) Have you found it advantageous, and do you 
consider it preferable to other methods ? 

(3) Have you met with any, and if so, what, diffi- 
culties ? 

(4) Have you any suggestions to offer with regard 
to the better working of the method? 


To this letter 145 replies have been received. Below 
I give an analysis of these replies, which I think will 
supply the Commission with the information for which 
they have asked. 


Total number of replies received - - 
(a) Have not tried the method - - 


(b) Have tried the method to a very 
limited extent, and do not care to 
express an opinion - = - 


(c) Prefer it to other methods, and are 
quite satisfied with it. Have expe- 
rienced no particular difficulties, 
and make no suggestions 


(d) Have tried the method, and consider 
it the best. Have met with diffi- 
culties, but do not make any sug- 
gestions - -  - - - 

(e) Have tried the method, consider it the 
best, but suggest slight modifica- 
tions of procedure - - - - 


(f) Do not consider it preferable to other 
methods - i - =O 


(g) Doubtful - hs i 2 Ht ty 


- 145 
55 


12 


54 


19 


16 


145 


In reference to (a) it must be remembered that very 
many of our members are engaged in work (e.g., metal- 
lurgical, mineral analysis, etc.) which does not render 
it necessary for them to test for minute traces of 
arsenic. This also, doubtless, accounts for the fact 
that a larger number of replies have not been received. 


In regard to (c) I may add that of the 34, 16 tried 
the method extensively, 14 to a limited extent, while 4 
give no information on this point. 


The most common difficulty which those included 
under (d) have experienced has been that of obtaining 
Several, how- 
ever, refer to the difficulty of obtaining uniform mirrors 
as well as the frothing in the case of certain organic 
liquids. 

The suggestions xaade by the 16 members included 
in class (e) are, as a rule, of a very trivial character, 
and do not amount to anything more than a preference 
for a vertical to a horizontal chloride of calcium tube, 
to cotton-wool soaked in lead acetate solution rather 
than paper, or to some particular means for regulating 
the heating of the “combustion” tube. One member 
gs an electrolytic method for the production of 
hydrogen, and a few others suggest the addition of 
cuprous chloride, a trace of a ferric salt, or a few 
drops of copper sulphate or of platinum chloride. In 
regard to the use of solutions of certain metallic salts 
for the purpose of facilitating the evolution of hydro- 
gen, I may say that I have made a few experiments 
which I think throw light upon the retention of arsenic, 
which is generally recognised to result from this prac- 
tice. These are briefly referred to below. 

Of the members who are unfavourable, one prefers 
a modification of Gutzeit’s method/one prefers his own 
modification of the Marsh-Berzelius method (which 
does not appear to differ in any essential point from 
that suggested by the joint committee), one condemns 
it in general terms, but adds that “in certain cases it 
is the best available method.” whilst a fourth prefers 
Reinsch’s method for qualitative work, and suggests 
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that “a standard gravimetric process should be sub- 
stituted ” for the Committee method. One member 
gives no reason for his objection to the process, whilst 
the sixth member says, “My slight experience leads 
me to prefer other methods,” a preference which appears 
to be due to his difficulty in obtaining comparable 
mirrors. From the above analysis it will be seen that 
out of 75 members of the society who have had suffi- 
cient experience of the method to justify them in ex- 
pressing an opinion, 69 (or 92 per cent.) consider it 
superior to. other methods for the detection and esti- 
mation of minute traces of arsenic. 


10229. You teil us that one member preferred an 
electrolytic method for the production of hydrogen? 
—Yes; and that is the gentleman to whom reference 
has been already made, the public analyst for Notting- 
ham. 


10230. Have you examined his process?—I have not 
examined his process precisely as he carries it out, but 
IT have made a number of experiments in connection 
with electrolytic methods, and my results h we not been 
satisfactory. 


10231. The public analyst in Nottingham did get 
satisfactory results ?—So I presume ; but I do not know 
to what extent he was able to detect traces of arsenic. 
T do not know what minute quantities he could de- 
tect, and with what degree of certainty. In fact, I 
have had no detailed account of the process as he 
carries it out, nor of his results. 


10232. A slight account of his process has Seen 
handed to the Commission, and he considers it quite 
satisfactory ; but he has not given any details as to 
the degree of minuteness to which the method is ap- 
plicable. That method, if successful, has the great 
advantage of doing away with the zinc ?—Doubtless. 

10233. And also of being very simple—a much 
simpler affair in the cell containing the substance ?— 
Possibly. 

10234. And, if successful, less liable to error through 
uncertainty in respect to the zinc ?—Quite so; but, of 
course, other errors may come in in that case, due 
to slight differences of conditions. It might be more 
difficult with a purely electrolytic method to regu- 
late the conditions within the narrow limits found to 
be necessary for the success of the process. I can 
only speak from my own experiments, which have 
not been very numerous, but have not been very 
successful. 


10235. It might be difficult, but it is possible that 
it might be ultimately found easy to regulate? It is 
quite possible. 

10236. Your colleague, Mr. Hehner, had dealt, in 
his evidence, with various questions of analytical pro- 
cedure about which we desired information. Yow 
have yourself made some experiments throwing some 
light on the question of the insensitiveness of certain 
samples of zinc?—I have. I was not the first to 
whom this occurred. It has been suggested a great 
many times that the question of the imsensitiveness 
nf zine might be possibly due to the presence in the 
zinc of certain elements far removed from zinc, in 
the electro-chemical series, which might give rise to 
ourrents, which would ‘be sufficient to cause the de- 
position of elementary arsenic, rather than its evolu- 
tion, in the form of arseniuretted hydrogen. In order 
to ascertain whether there was, in fact, any founda- 
tion for this, or whether it could be experimentally 
demonstrated, I took some zine which was highly sen- 
sitive—that is to say, which would with absolute cer- 
tainty and ease show 1-500th of a milligramme of 
arsenious oxide—and spotted this sensitive zine in 
places with metallic platinum by putting on platinum 
salt, or metallic silver, or metallic copper. I found 
that when the Marsh-Berzelius process was used with 
the spotted zinc, instead of the ordinary zinc, there 
was a reduction in the amount of arsenic obtained. 
The spotted zinc gave in each case appreciably 
smaller mirrors. I am not prepared to say the 
explanation I have suggested is the exact one, but, at 
any rate, those are the actual facts, and I think they 
are suggestive. J may just show you the tubes. which 
illustrate that point. The first four were made with 
1-200th of a milligramme, and the last three with 
1-500th, and in that case you see the platinum 
has kept the whole of it back, while the copper has 
kept back very nearly the whole of it. 


10237. In what quantity ?~In about 50 or 40 cubic 
centimetres of liquid in the Marsh flask. 
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10238. What would the 1-200th of a milligramme 
correspond to in respect to grains per gallon? In four 
cases you had 1-200th of a milligramme present in 
the solution ?—Yes. 


10239. How many cubic centimetres of solution in 
those cases?—About 40 cubic centimetres altogether 
—the total liquid in the flask. 


10240. In the three cases of 1-500th of a milligramme, 
did you have about the same quantity of liquid ?— 
Yes, about 40 or 50 cubic centimetres. 


10241. Did you measure the quantity accurately ?— 
No; it was about 50 cubic centimetres. 

10242. The zinc spotted with platinum gives, per- 
haps, a rather fainter mirror compared with zinc 


spotted with silver ?—Yes, less arsenic came out than 
with silver. 


10245. ‘Whien the zinc was spotted with copper the 
mirror was slightly stronger than when spotted with 
silver?—Possibly; but that, of course, would be 
probably within the limits of experimental error. 


10244. You would scarcely reckon it a difference ?— 
I should be scarcely inclined to call that a difference. 


10245. Then the unspotted zinc gave a slightly 
stronger mirror than the others ?—Yes. 


10246. Those were all with 1-200th of a milligramme ? 
—Yes. 


10247. Niow take tthe three cases of 1-500th of a mil- 
ligramme. The zinc spotted with platinum and the 
zine spotted with copper gave nearly equal mirrors? 
—This light is not very good, but I think you will 
find that the platinum-spotted mirror is less than the 
copper. 

10248. The mirror produced when the zinc was 
spotted with platinum is very slightly stronger than 
when it was spotted with copper?—The top one is 
the platinum one, which is very nearly free—there is 
scarcely amy mirror there. 


10249. With unspotted zinc the mirror was stronger 
than either of the others?—Yes. May I be allowed 
to say one thing in reference to this, that the point 
of these experiments is rather to show the inadvisa- 
bility of adopting the suggestion made by a few of 
our members who replied to our questions. It shows 
the inadvisability of adding either platinum chloride 
or copper sulphate or any other metallic salt to the 
Marsh flask for the purpose of increasing the evolu- 
tion of the gas. 


10250. I ventured to make the same suggestion to 
Mr. Hehner, and he gave an answer quite conformable 
to the effect you have mentioned. The behaviour of 
some samples of arsenic-free zinc seems to be ca 
pricious and uncertain?—That is so. J venture to 
think, possibly, that these experiments throw some 
light upon that behaviour. 


10251. You think that these experiments show that 
the capriciousness may have been due to the presence 
of metallic and other impurities in the zinc?—I do. 


10252. Do you think that those agents, setting up 
powerful galvanic currents locally, might suftice to 
cause arsenic to be deposited from solution in an 
elementary condition ?—I think it possible. 


10253. You are afraid that the pure electrolytic pro- 
cess, such as the public analyst at Nottingham fol- 
lowed, might be liable to that fault ?—I think it quite 
likely. 

10254. Did he give some evidence before your com- 
mittee?—He was one of our members who replied to 
the circular letter which we sent out asking for in- 
formation. 


10255. Hias his method been considered by the com- 
mittee ?—We have had no evidence with regard to his 
method put before us. 


10256. He sent a mirror with the description of hiis 
method.. You would consider that his method ought 
to be carefully examined and repeated ?—Yes. 

10257. it would be right to examine into iit ?—Most 
emphatically. 
~ 10258. And to repeat it, and find whether it does 
giv2 the full strength of mirror that can be had by 
the zine process?—Most certainly it ought to be in- 
quired into. 
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10259. If it gives as strong a mirror with the same 
quantity of arsenic in the substance as the zine pro- 
cess gives, then you would think it might be con- 
sidered for adoption in preference to the zine process? 
—Precisely, unless it happened to ‘be much more 
laborious in execution. 


10260. What proportion of public analysts are: mem- 
bers of the Society of Public Analysts?—I cannot 
give you the exact number; but we have about 300 
members, and of those 300 about 88, I believe, are 
public analysts. 


10261. I see that out of 145 asked, 55 have not tried 
the method, and 12 have tried the method to a very 
limited extent, and do not care to express an opinion. 
Do these small numbers that have had experience with 
the method mean that public analysts largely use 
other methods, or does it mean that they are not get- 
ting beer to test?—I cannot answer thiat definitely ; 
but I presume it means they are not getting beer to 
test. J think my friend, Mr. Hehner, gave some evi- 
dence on that point—that probably public analysts 
are not receiving so many samples now as formerly. 


10262. What is your practice with regard to the 
destruction of organic matter ?—I destroy the organic 
matter in all cases. 


10263. Bloth in beer and in malt?—Both in beer and 
in malt. 


10264. If you did not destroy the organic matter, 
would the Marsh process not work well?—No. I am 
accustomed to use sulphuric acid, and when using sul- 
phuric acid the presence of organic matter does most 
certainly, as Mr. Hehner has said, prevent some of 
the arsenic from ‘being obtained. It keeps it back. 

10265. Then the sulphuric acid that you use in the 
process would not be sufficient to destroy the organic 
matter ?—No ; that is destroyed, first of all, by treat- 
ment with strong sulphuric acid and nitric acid. 


10266. If the organic matter is not destroyed the 
Marsh-Berzelius test would ‘be still applicable, but 
liable not to give such good results ?—With sulphuric 
acid I should say it would not be applicable at all 
in very many cases. With hydrochloric acid, yes. in 
many cases. 


10267. Where would the failure be?—The arsenic 
would not come out. I am speaking, of course, of 
very minute quantities. 


10268. You consider that these very minute quan- 
tities are forcibly held by the organic compound, and 
do not come out in response to the Marsh test ?—1 
do not know what the explanation is, but it certainly 
is a fact that using sulphuric acid in the presence 
of organic matter one does not get ty any means the 
whole of the arsenic. In some cases one gets a very 
small proportion of it. 

10269. But af the organic 
thoroughly broken down, then 
spond to the Marsh test ?—~Yes. 


10270. Do you know whether it is usual with analysts 
generally who use the Reinsch test to break down 
the organic matter, or do they not destroy the organic 
matter ?—I cannot say what is the usual practice. J 
used the Reinsch method extensively at the time of the 
Manchester outbreak, and I did not destroy the organic 
matter. I Reinsched the beer directly. 

10271. With the Reinsch it is not so necessary to 
destroy the organic matter?—I believe not. I think 
I shsuld be right in saying that. 

10272. As a brewer's chemist, you accept the com- 


mittee’s method as a good one?—Most certainly I 
do. 


10273. But you would not be unwilling to see it im- 
proved, if a purely electrolytic method could improve 
ib?—T should rejoice to see any improvement. 


10274. Whalt limit do you find it practicable to work to 
in respe.t of the quantity of arsenic per gallon ?—In 
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1-400th of a grain per gallon without working on an 
unduly iarge quantity. 


10275. (Dr. Whitelegge.) Is that without concentra- 
tion ?—-No, in this case it is concentrated. I should 
destrcy the organic matter. and have a smaller vo'ume 
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10276. (Chairman.) As advised by you, cin brewers 
produce uniformly beer under 1-200th of a grain of 
arsenic per gallon?—I should say yes. 


10277. You can so arrange with brewers that you ad- 
vise that the beer shall not contain more than 1-200th 
of a grain per gallon ?—I can say that of the very large 
proportion of the samples of beer submitted to me by 
private clients, the very great majority do rot contain 
STEERS like 1-200th of a grain per gallon, but much 
ess, 

10278. Do you think a regulation that a beer shall not 
contain more than 1-200th of a grain per gallon would be 
workable, as a rule?—I think that would err on the 
side of being too. severe. 

10279. Would you think that a condition of not more 
than 1-100th of a grain per gallon would be too severe? 
—Not by any means. 

10280. Would it be sufficiently severe ?—Thait is purely 
a medical question. So far as the analytical procedure 
is concerned, it would not by any means be severe, nor 
as regards brewing practice would it be too severe. I 
cannot answer with regard to its possible effect on 
health. 


10281. It would not be advisable from the brewers 
point of view to make the limit as far as 1-200th ?—No. 


10282. What minimum of impurity can you secure in 
the case of malt?—I had perhaps better answer that 
question by giving my own personal experience of the 
samples of malt submitted to me by maltsters. T should 
say that the very large majority contain less than 
1-300th of a grain per lb. even now. 

10283. Would you say, as Mr, Hehner said, thet malt 
might be secured in practice with no more than 1-500th 
of a grain per lb.?—Yes. My own experience confirms 
that. I think Mr. Hehner was quite right. 


10284. And that would not be too severe a regulation 
in respect to malt #—1 think not. 


10285. Do you ever find arsenic in glucose or invert 
sugar now ?—In invert sugar very rarely indeed; in 
glucose occasionally in imported samples. 


10286. How much do you sometimes find in glucose 
now?7—As much as and not more than about 1-300th of 
a grain to the lb. 

10287. Do you think that glucose might properly be 
required to contain not more than 1-300th of a grain per 
1b. ?—-Most certainly. 95 out of a 100 probably contain 
a great deal less than that. 


10288. It would be quiite a practicable and tolerable 
limit to say that glucose must not be used if it contains 
more than 1-300th of a grain per lb. ?—I think so. 


10289. Do you regard the purchase of malt and fuel 
on a guarantee that it does not contain more than & 
standard limit of arsenic to be a practicable and satisa- 
factory proposal ?—Provided a reasonable limit was 
adopted, I think it would be—I mean by that, providing 
the limit is not too severe. 


10290. (Sir William Church.) Following up whit Lord 
Kelvin has been just asking, are you in favour of having 
standards of purity for the materials from which beer 
is brewed, or only for the finished product ?7—I think it 
would be much simpler and more satisfactory if a limit 
were formally fixed for the finished product and not for 
the constituent materials. 


10291. And that you think would be a perfectly suffi- 
cient safeguard for the public, and you would leave it 
to the brewer to seo-that he used pure materials #— 
Certainly. 

10292. Without having any standard laid down by 
law 7—Certainly. 


10293. Might I ask you how many circulars you sent 
out?—We sent circulars to all the members of the 
society, about 300. 


10294. I see you have received answers, pretty com- 
plete answers from 34, and from 19 who have also 
used it, and from 16 and 6—that amounts to 75. You 
say you think roughly from 80 tu 90 of your members 
are public analysts ?—That is 80. 

10295. So that probably you have received answers 


from 60 or 70 of your members who are engaged as pub- 
lic analysts 7—Probably. 
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10296. Of course the large number of 55 whio have not 
tried the method are probably men who are engaged 
in mineralogical and other work which has nothing to 
do with the production of beer 7—Quite so. 


10297. And probably they have not been in the habit 
of testing these organic substances for arsenic /—That 
is probably the explanation. 

10298. So that we may take it really that the 75 ans- 
wers you have received express pretty fully the views 
of those of your members who are engaged in public 
analytical work ?—I think so. 


10299. (Professor Thorpe.) IT should like to have in 
some greater detail the experiments you made as to the 
effect of adding copper and platinum and silver ?—May 
I tell you exactly what I did. I took the ordinary 
Marsh apparatus such as is described in the Report, and 
I then took some zinc, which I knew to be sensitive, 
which I knew whenever I added 1-500th of a milli- 
gramme of arsenious oxide would always produce a 
mirror which corresponded with that, and, therefore, 
the zinc did not retain any of the arsenic. I took some 
of the same zinc, and the same quantity, and put on to 
that with a sharp pointed rod very minute drops of 
some copper salt, or silver salt or platinum salt, and 
so got minute spots of the metal on the surface of the 
zinc. That was thoroughly washed and employed in 
another test precisely similar to the one that_gave the 
1-500th. Those tubes, which I think you have seen, 
ghow the amounts of arsenic, the depth of the mirror 
obtained, working with the zinc so spotted. Whereas 
1-500th of a grain came out fully when nothing had been 
done to the zine, when the zine 
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of the arsenic than silver or copper. So noticeable is 
it that in the case of the 1-500th nothing came out at 
all with platinum. It was virtually blank. 


10300. I think you gave us an explanation of what you 
imagined vent on. You think the arsenic was deposited 
as arsenic 9n the copper ?—I venture to think that 1s a 
possible explanation. 1 am making some experiments, 
in conjunction with my friend, Mr. Hehner, which may 
throw more light on the actual cause. I put these ex- 
periments forward for what they are worth, as showing 
the inadvisability of adding metallic salts to the Marsh 
apparatus for the purpose of increasing the flow of 
hydrogen. 

10301. Do those comprehend all the experiments you 
have made ?—Yes; of course, I have made other experi- 
ments than those represented by the tubes I have shown 
you. I have made two other series in the same way 
‘vith similar results. One series which I did not pur- 
posely bring with me, give rather more striking results 
than those. 

10302. The idea that copper might under certain cir- 
cumstances act detrimentally would occur to anybody 
who investigated the method. It occurred, for example, 
to myself. Assuming I was using a substantial quan- 
tity of copper, and that [ was operating in hydrochloric 
acid solution, and there was a substantial rise of tem- 
perature, I might be unknowingly Reinsching the 
solution ?>—Precisely. 

10303. I wish to guard against the possibility of that 
error. I may say, however, that Mr. W. Thomson, of 
Manchester, who was examined here some little time 
ago, told us that he made a constant practice of adding 
copper salt to his materials. The only inhibiting metal 
to which he drew our attention was iron. He told us 
that for that reason he frequently found it impossible 
to use Brunner, Mond’s zine on account of the relatively 
large quantity of iron it contained. Certainly he led 
us to believe there was no detrimental effect exerted by 
copper in preventing the evolution of arseniuretted 
hydrogen. I may say that is rather our own experience 
in the laboratory. I did not really know that this ques- 
tion was going to come up, but I have brought down a 
series of tubes placed side by side, showing the effect 
of either adding or withholding copper sulphate to beer 
containing known quantities of arsenic, and certainly 
our general conclusion is that copper does not exercise 
any very serious detrimental effect, and certainly has, 
+n the case of zinc with a high degree of purity, natur- 
ally a very considerable effect in promoting the evolu- 
tion of hydrogen ?—1 think if you look at the tubes 1] 
have brought you 
a very marked effect, copper produces only a very slight 
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effect. I venture to think it is quite possible that the 
amount >f effect produced would depend upon the dis- 
tance of the zinc from the other element in the electro- 
lytic series. 


10304. The only tube which shows any departure hap- 
pens to be one in which platinum chloride was selected, 
but as regards copper, which is the one all chemists are 
inclined to adopt, I venture to think the analytical evi- 
dence goes to show there is no very serious detrimental 
effect ?—There is no serious effect, but probably there 
is an effect which is very slight. 


10305. Have you made any examination of wort ?— 
T have. 


10306. By your methods ?—Yes, 
10307. I mean malt. worts ,—Yes. 


10308. Or even raw grain worts ?—Malt worts in a few 
cases. 


10309. Do you find there is any special difficulty in 
treating those by what I may call the Committee's 
method ?—None whatever. Of course I destroy the or- 
ganic matter. 


10310, Is that your invariable practice -—Yes. 


10311. In that case you would have no difficulty. 
You have never made experiments without destroying 
the organic matter ?—Not in the case of worts, but in 
the case of beers and malts or the extract of malis. 

10312. What is your experience ?—Using sulphuric 
acid, I could only get a portion of the arsenic that is 
obtained when I destroy the organic matter. 


10313. Do you meet with any practical difficulties in 
the way of excessive frothing of the material ?—In that 
case, no. By malt extracts I rather mean a liquid 
extract obtained by treating the whole malt with acid, 
the washing of the malt, as it were, not the mashing of 
it. 

10314. Have you iried to make a malt wort as a 
brewer would make it, simulating the process of the 
mash-tun, and putting that wort into your apparatus? 
—TI have never done that directly. 

10315. Are you familiar with the interim report of 
the Commission ?—Yes. 


10316. You will perhaps remember that their recom- 
mendation was as to the Board of Inland Revenue, 
viz., that they recommended that the Board of Inland 
Revenue should possess and exercise powers to pre- 
scribe a test, and, if necessary, to enforce a penalty? 
—Yes. 


10317. It has been suggested to the Committee which 
is engaged in carrying out the wish of the Commission 
that, as regards the penalty, is would be more satis- 
tuctory to everybody if that penalty were directed to 
the wort, that the wort shoulda be that which tock the 
offending brewer into court, not the finished becr. Do 
you see any difficulty about that?—-No. Apart from the 
difficulty of analytical procedure, | see no reason why 
that should not be done. 


10318. It is pointed out that it is eminently desirable, 
if you can, to stop a man at an early stage of his pro- 
cess. It is rather hard upon him to wait until the 
whole thing is completed before you pull him up. It 
would be more convenient to take him at some inter- 
mediate stage, and for all practical purposes would be 
as good as any other stage for carrying out the spirit 
of the law or regulation. Therefore it has been sug- 
gested to the Committee that the wort should be the 
thing to be examined, and the penalty, if necessary, 
should be inflicted upon the finding of the wort. As 
a practical man, do you see any objection to that ?— 
Do the Committee suggest that the sample of wort 
should be taken before fermentation or towards the 
end of the fermentation? The Committee will doubt- 
less have in their minds the removal of small quan- 
tities of arsenic by the yeast. 


10319. The suggestion made to the Committee as 


regards the brewer was perhaps the hardest that could 


be devised, namely, that it should be taken before fer- 
mentation, immediately from the mash-tun, which is 
of course a much more stringent test than it would be 
after fermentation ?—Certainly. 

10320. ‘You see no difficulties, as a practical man, in 
carrying out that suggestion, do you?—No: I see no 
difficulties. 

10321. One additional reason that was put before us 
for taking the wort was that the brewer would be 
judged by a better representative sample of his output 
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than on any given sample of malt that might be picked 
up. There are obvious difficulties in sampling malt? 
—Quite so. 


10322. If you take him upon the extract of the malt, 
you would probably get a better average specimen of 
his output {~-That is quite true. I think it would be 
very difficult, and in some cases rather unfair to the 
brewer, to hold him responsible for quantities of arsenic 
found in the malts owing to the difticulty of getting 
homogeneous samples. 


10323. But taking it from the wort largely minimises 
these difficulties ?—Certainly it does. 


10324. (Dr. Whitelegge.) I want to ask a question on 
the point Dr. Thorpe has touched upon. You think 
it is not necessary to define any other standard than 
for wort or finished beer, as the case may be?—I do 
not think it would be necessary. 


10325. You would not think it proper for a brewer to 
exercise any watch over his ingredients in terms of 
conforming or not conforming to a given standard that 
might be prescribed ?—I think it would be certainly 
right and proper for every brewer to watch his mate- 
rials, and I think every brewer worthy of the name 
would so watch his materials; but I do not think it 
would be necessary or wise to fix the standard for those 
materials. 


10326. In what sense would you expect him to watch 
—to obtain a certificate of purity in any way ?—I would 
suggest he should rather employ a chemist, or should 
obtain from the persons from whom he purchases his 
materials sufficient guarantees with regard to the purity 
of his materials. It would be in his own interest to 
do so. If by chance any sample of wort were found 
to show a large quantity of arsenic, that amount of 
wort would probably be lost to him, and it would be to 
his own advantage to see that the materials were sufli- 
ciently pure to give him wort within the limits pre- 
scribed by the Commission. 


10327. It is necessary in his own interest, apart from 
the question of public health, that he should exclude 
arsenic from his ingredients ?—As far as possible. 


10328. Should he not have some sort of guide as to the 
amount of arsenic that should condemn these materials ? 
—That, I presume, would be afforded to him both by 
experience and by the help of his scientific advisers. 


10329. The suggestion has been made to us that 
1-300th of a grain per lb. in the case of malt should 
4e the standard ?—I think that is not an unreasonable 
limit, , : 


10430. Would you think it the duty of the brewer, in 
his own interest and in the public interest, to have 
malt not containing more than that ?—I think so. 


10331. In other words, he must watch over it under 
proper advice ?—Precisely. 

10332. Where are we placed by the suggestion that 
he shall be only taken into court on the finished beer 
or the wort? As I understand you now, he must still 
look to a certain standard, legal or otherwise, in the 
case of the ingredients ?—Yes. 


10333. Does the suggestion amount to anything more 
than that he shall not be prosecuted, however much 
arsenic the malt may contain, unless it leads to the 
production of wort containing more than the permis- 
sible limit in the case of beer ?—That is what it amounts 
to. 

10334. So that, as a matter of protecting the brewer 
from being harassed, your suggestion would be that 
he is expected to watch all these things, but if he fails 
as regards ingredients, however great that failure may 
be, he must not be prosecuted for it. It would come 
to that, would it not?—That is what it amounts to. 


10335. Do you think there is very much gained by 
adopting that suggestion ?—Certainly I think there 
would be if a reasonable lim?t were prescribed in con- 
nection with beer, which would be applicable to beer 
or to wort. The brewer himself would if, owing to 
carelessness or to some other cause, he used highly 
contaminated coal, be a loser pecuniarily. If a limit 
or limits were prescribed in reference to the materials 
used, then owing to the extreme difficulty of obtaining 
perfect samples in the case of malt and hops, he would 
be liable to prosecution in connection with the material, 
owing to the fact that it possibly had not been carefully 
sampled. In other words, he would be improperly, if I 
may use the expression, harassed 
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10336. I think you told us that it was easy to secure 
malt free from a greater proportion of arsenic than 
1-300th of a grain per lb.?—Yes, when proverly 
sampled. 


10337. Where does the harassing and injustice to the 
brewer come in if he is told that he is contravening the 
law if he uses a malt which, when properly sampled, 
contains more than 1-300th of a grain per! lb. ?— 
Because the difficulty is to secure proper samples in 
the case of malt and hops. Experience has shown that, 
whilst in the majority of cases you can get a represen- 
tative sample, yet there are other cases in which it is 
extremely difficult. The trace of arsenic which is de- 
posited in the kilns may be deposited in an irregular 
manner or in one particular place where a current of 
air has brought down dust, and if by some extra- 
ordinary chance that particular lot was taken for 
analysis, then proceedings might be instituted against 
that brewer. 


10338. But does not that tend to show that the method 
of sampling needs to be defined ?—Probably it would ; 
but I think it would be extremely difficult to procure 
a proper sample, say half a pound or a pound sample, 
from 5,000 to 10,000 quarters of malt. 


10339. So that you would rather modify what you 
said as to the 1-300th of a grain, would not you? 
1-300th of a grain would depend upon a rather academic 
method of sampling?—When I suggested 1-d00th I 
had no idea that would be suggested as a legal limit. 
I was rather asked the question, I thought, whether 
it would be possible to work down to that, and I said, 
“Yes, it would be possible.” I did not mention that 
quantity with any reference to a legally fixed limit. 


10340. Now I understand you to say that if it became 
a legal limit it would be necessary to have defined 
conditions as to the method of sampling ?—Most cer- 
tainly it would. 


10341. In the case of glucose, is there any difficulty 
in sampling ?—It is not by any means so great. 


10342. Would you say it would not matter if a brewer 
used glucose containing however much arsenic, if the 
wort into which that glucose entered did not contain 
more than the prescribed limit? The difficulty of sam- 
pling vanishes here, does it not?—Yes. 


10343. Ought the brewer to be at liberty to use an 
arsenical glucose, provided he does not produce an 
arsenical wort ?—If a limit is fixed in connection with 
wort, I must confess I do not see how it would affect 
any single person, whether one of the materials em- 
gioyed contained 1-10th of a grain or 1-500th of a 
grain, provided that the amount of arsenic found in 
the finished product was below what would in the 
minds of this Commission be considered a safe limit 

210344. I think we agreed- just now that it was the 
duty of the brewer to watch his ingredients ?—Yes, 
in his own interests. 


10345. And also in the interests of the public health, 
is it not ?—Certainly. 

10346. Then if he fails to exercise that watch orer 
the ingredients—if it is the duty of the brewer to 
watch his ingredients—it is not quite immaterial if 
his precautions break down in respect to one of the 
ingredients. It must add more arsenic to the finished 
beer if an ingredient is allowed to contain arsenic in 
greater proportion than is absolutely necessary ?— 
But, provided the finished product does not contain 
more than the Commission’s safe limit, I do not see 
what the precise composition of the materials em- 
ployed has to do with the case. The whole thing 
is simply this: If you suggest 1-100th of a grain in 
the finished beer as the safe limit, I say that so far as 
the public is concerned, I do not see it matters much 
what the composition of the materials may be. I 
merely gave expression to my opinion that brewers 
would, as intelligent and careful manufacturers, for 
their own satisfaetion and protection, take steps to 
see that the articles with which they were supplied 
were reasonably and properly pure. 


10347. IT understand you now to,accept the sug- 
gestion of Dr. Thorpe’s Committee, and to say that 
it would not matter if the ingredients contained more 
than was necessary of arsenic provided that, when aver- 
aged and diluted in the finished material, the standard 
defined is not exceeded ?—Yes, I think that is the mean- 
ing of Dr, Thorpe’s suggestion, 
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10348. (Professor Thorpe.) 1 hope I shall not be mis- 
understood ; it is not my suggestion?—I understood 
it was the suggestion brought forward by the Com- 
mittee. 


10349. (Dr. Whitelegge.) Dr. Thorpe said just now 
that it was in a way making it more severe on the 
brewer, and at the same time arriving earlier at the 
detection of the arsenic if instead of examining the 
finished beer or fermented wort you went to the wort 
before fermentation ?—It is safer for the brewer. 


10350. And arrives at a conclusion earlier P—Yes. 


10351. But you would not say that the same advantage 
arises in going still earlier into the ingredients ?—I do 
not see that it does. 


10352. You spoke of the difficulty of sampling as ex- 
tending to the malt, but not extending, as I under- 
stood you, to the glucose and sugars?—Not to the 
same extent. 
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10353. In the case of coal, would you say the diffi- Difficulty A 
sampling 
fuel. 


culty of sampling is considerable ?—It is enormous. 


10354. You advise brewers as to the selection of their 
fuels in addition to other points?—I do. 


10355. Do you give them any advice as regards the use 
of fuel?—I do. In general terms my advice to them 1s 
to use the best selected anthracite. Coming to details, 
I recommend the anthracite from certain collieries 
which I have repeatedly tested, «nd know to be as free 
from arsenic as any anthracite ever is. 


10356. Do you make any recommendations to them as 
regards certificates of freedom from arsenic to be 
ebtained with the fuel?—No. I have very little con- 
fidence in such. certificates. 


10357. Do you advise them to send samples to you for 
analysis ?—I do. 


10358. What amount of sample do you ask them to 
send ?—About 10lbs. of coal. 


10359. Is that picked ?—Yes, picked under my in- 


structions. 


10360. By the brewer who sends it to you?—It is a 
sample taken by the brewer who sends it to me. 


10361. It is freed from pyrites to a considerable 
extent ?—-No. I tell him to take large lumps repre- 
senting as fairly as he can the truck load, or whatever 
it may happen to be, and to break these up into smaller 
lumps, and mix them up. Certainly not to take out a 
brassy or pyvitic piece. 
seteaeyt That is for the purpose of sending to you ?— 

es. 


10363. For the purpose of using it himself, do you re- 
commend him to pick out any /—Yes, to reject any 
portion which is brassy in appearance or unusually 
heavy. ; 

10564. Do you advise him to ask for it to be picked 
before it comes to. him ?—yYes, in all cases. 

10365. And to pick it himself ?—Yes, to take a fair 
sample for me, and to select for his own use. My 
report is against the sample. 

10366. What would lead you to say that a given 
sample is too arsenical or to pass it?—I do not care 
to give figures, because coal varies very much. If you 
press the point I will give you a number, but I would 
rather not. 

10367. Would you rather rely on the selection of the 
colliery and the careful examination and picking of 
the coal than on any certificate?—I should prefer to 
have both. I meant to say that the certificate which 
was sent out in a printed form by all colliery offices are 
things I attach comparatively little importance to; 
but the certificate I do attach importance to is that 
which is obtained by the scientific advisor to the firm 
in question, working on a sample taken as I have 
indicated. To that certificate I attach great importance. 


10368. You heard Mr. Hehner’s evidence ?—Yes. 


Guarantees 
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10369. I gathered from him that if you were workin i 
to 1-100th standard it would be sities in deciditig sprees. in 
whether a given sample was to be returned as complying estimating 
with that standard or not, to take into account the by Com- _ 
experimental errors ?—T hold no public analyst appoint- mi 


ment. Every analyst would use his own discretion. 


10370. You agree with Mr. Hehner that it is necessary 
to take into account experimental errors ?—Certainly. 


ttee’s test 
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Mr. A. C. 10371. Can you say what range of experimental error 
Chapman. you would consider to be proper in the case of the Joint 
Committee’s test?—I think the example Mr. Hehner 
3 June 1902. gave was a good one. With a limit of 1-100th of a grain 
working under the Sale of Foods and Drugs Act I should 
certainly hesitate to initiate proceedings if I found 
1-90th. J should consider a figure such as that would 
come within the range of experimental error. It 
Professor 
Delepine. 


10373. (Chairman.) I understand that you can give us 
some further evidence on a number of points relating 
to our inquiry /—Yes. 


Quantity of 10374. You mention first a calculation of the amount 


wsenic which of arsenic which could be introduced by brewing sugar ! 


geer may get —Yes. I have calculated that glucose, such as_ the 
rom glucose. arsenical glucose No. 23 (Table IV. of Appendix to my 
previous evidence), might introduce as much as 2:1 
grains of arsenic in 1 gallon of beer, supposing that only 
5 per cent. of glucose had been used in brewing. That 
sample of glucose contained 6,000 parts of arsenic in 
10,000,000 parts, or about 4-2 graims of arsenic per 
pound (according to estimation made for me by Dr. 
Coutts by means of my method). In order to find 
whether the above calculations gave an approximate 
idea of what actually takes place in brewing, I had 
some beer brewed in the laboratory, using as a malt 
substitute, glucose obtained from Brewery A, and which 
had been originally supplied by Bostock’s. | This 
glucose was collected a little later than Sample 23, but 
it had the same characters, and contained also 6,000 
parts of arsenic per 10,000,000. It had been exten- 
sively used in Salford up to the day on which I dis- 
covered the danger connected with its use. The wort 
IT had at my disposal contained distinctly less than 
1 part of As?O* per 10,000,000 (i.e., less than 1/143 
grain say about 1/200 grain per gallon), probably de- 
rived from malt. A quarter of a pound of glucose con- 
taining 4-2 grains of arsenious acid per pound added 
to this wort would, on the supposition that the whole 
arsenic contained in the sugar passed into the finished 
beer, be sufficient to introduce 1 grain of arsenic into 
a gallon of beer. But I have shown that yeast, even 
when it contains already a fair amount of arsenic, is 
capable of taking wp a considerable amount of the 
poison, and I calculated that more than a alb. of the 
glucose would be necessary to introduce 1 grain of 
arsenious acid in the finished beer. I had found that 
yeast containing 80 paris of arsenic per 10,000,000 
parts was capable of removing 500 out of 1,000 parts 
of the arsenic contained in the arsenical wort, in the 
‘course of four days fermentation. The yeast at my 
disposal contained 66 parts of arsenic per 10,000,000. 
It was therefore probable that the yeast would remove 
rather more than half of the arsenic introduced into 
the wort by the glucose added to it. To secure the 
presence of 1 grain of arsenic in our finished beer it 
was therefore necessary to add about lb. of the glucose 
in question to each gallon of wort. This was done, and 
the finished beer obtained after four days’ fermentation 
was found on analysis to contain 130 parts of arsenic 
per 10,000,000 instead of the 140 parts which I desired 
to obtain (that is, 0-91 grain per gallon instead of 
1 grain). Considering the difficulty in calculating 
exactly the amount of arsenic which the yeast would 
remove, the result was satisfactory, for it showed that 
arsenic can be introduced into the beer through 
arsenical glucose, and that the quantity of arsenic 
found by analysis in the finished beer may correspond 
very nearly to that introduced with the brewing sugar, 
allowance being made for the removal of a certain pro- 
portion of it by the yeast. This beer given to rats 
proved quite as noxious as other arsenical beers. No 
smell of cacodyle could be discovered during the fer- 
mentation, nor could any cacodyle be demonstrated by 
methods (for instance, treatment by hypophosphorous 
acid) which reveal even smal] quantities of that sub- 
stance. This beer behaved exactly like other arsenical 
' beers when tested by Reinsch’s or Marsh’s methods. 
This experiment therefore confirmed entirely the views 
I advanced in 1900 regarding the relations existing 
between the amount of arsenious acid in glucose and 

in arsenical beer. 


Experimen- 
al brewing. 


( itati 10375. You have next some further particulars to give 
a ae with regard to the quantitive use of the Reinsch test, 

einsch’s by the comparison of sublimates with standard subli- 
test; further mates{—Yes, I have thought it desirable to complete 
~ 4576. 
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might be 1-90th or 1-105th. If I found 1-"3ih I show's 
obviously have no hesitation. 

10372. Do you think 10 per cent. on each side wou'? 1h. 
a reasonable range of error?—Roughly speaking, |! 
think so. The analyst uses his discretion, bearing in 
mind the particular nature of the sample and a number 
of other things one cannot perhaps go into. 


Professor Dseteping called again. 


the statements which I have previously made as to the 
methods I adopted for obtaining sublimates, so that 
there should be no doubt in your minds as to the pre- 
cautions which I have taken to make the results com- 
parable. I omitted to mention previously how I 
obtained sublimation tubes of a uniform size, a matter 
which is of great importance in the quantitive method 
which I have devised. Thin glass tubing with an 
everage bore of 3 niillimetres is used. In the first 
few experiments I found that although soft glass 
is often contaminated with arsenic, it could be still used 
Sor the purpose of making sublimation tubes. I took at 
tirst a consideraole amount of trouble in getting thin 
tubing of hard glass, but my assistant found on trying 
soft tubing that it was possible to get very good results 
with them, and I ceased to trouble about the question 
of hard glass. This glass tubing is cut into pieces 
about 23” long, each piece is then tested with a cylin- 
dvical steel rod, a little under 3mm. in diameter. All 
tubes which do not admit this rod are rejected. The 
selected tubes are then further tested by means of a 
brass plate with a circular opening measuring 
54zmm.. 4 in diameter, and only those tubes which pass 
through that aperture are finally adopted. The tubes 
are then thoroughly cleansed. With these selected 
pieces of tubing minute test tubes measuring about 
1gin. in length are made. By this means sublimation 
tubes of uniform diameter and with walls of tolerably 
uniform thickness are obtained. It is essential in order 
to obtain good results that the tubes should be 
thoroughly cleaned. One almost always finds that 
there is a somewhat crystalline deposit coating the walls 
of these tubes, and this coating is capable of partial 
sublimation on heating. Whether it is arsenic one has 


to deal with or not is difficult to say, but there is no . 


doubt that some minute crystalline bodies resembling 
crystals of arsenious acid are found inside these tubes 
when they are examined microscopically. The tubes 
are therefore thoroughly cleaned, first with distilled 
water, secondly with absolute alcohol, thirdly with 
ether after which they must be thoroughly dried and 
kept in a dry dustproof place. The cleaning of these 
tubes is a matter of very great difficulty. Simple 
washing will not do; it is necessary to use a kind of 
plug of cotton moistened with the fluids I have men- 
tioned, and swab the inside of the tube very firmly. 
The small squares of copper (6 millimetres square) upon 
which the arsenic has been devosited are washed with 
pure absolute alcohol, pure ether, thoroughly dried, 
and cut into three narrow strips. The tube is 
gently warmed to drive off any moisture, the strips 
of copper are dropped into it, where they must 
lie side by wide, and all reach the bottom of 
the tube. The tube is then heated by bringing 
it above the point cf a very small flame. The 
copper may thus be heated to a dull red heat without 
the glass being deformed through softening. When 
arsenic is present a small sharply defined ring of 
crystals forms immediately beyond the copper. When 
the quantity of ars2nious acid contained in 100 ce. of 
solution does not exveed 1/100 milligramme, the ring 
of crystals is invisible, or barely visible, to the naked 
eye, bat when the amount exceeds 1/50 of a milligramme 
the ring is at once apparent when the tube is examined 
im suitable light. Any over heating is attended with 
a spreading of the sublimate which renders comparison 
between various sublimates difficult. It is, however, 
for each observer to conduct the sublimation in such 
a way as to obtain results which will be comparable 
amongst themselves. May I show you some sublimates 
obtained in this way with definite quantities of arsenic, 
in which it will be possible for you to see the differences 
in the sublimates obtained. The small pieces of copper 
which I use are of the same size, but minute differences 
do not have apparently any very great. effect upon the 
results, because the arsenic is capable of depositing 
in various thicknesses on the metal. This is a sub. 
limate containing 1 part in 10,000,000 of arsenioua 


M 


M 


( 


{ri A: 
hapman. 





12 June 1902. 





Professor 
Delepine. 






90 ROYAL COMMISSION ON ARSENICAL POISONING : 
Professor 
ing from 1-100th to 1-10th of a milligramme in 100 cc. “Deleprne. 


Professor acid, and cannot be seen very well with the naked eye, ni 
of beer with a possible error not exceeding 1-100th of a aa 


Delepine. but is visible under the microscope. This other was 





obtained with 3 parts of arsenious acid to 10,000,000 
parts of beer, and it is practically impossible to see it 
by transmitted light with the naked eye. When you 
come to 5 parts in 10,000,000 the sublimate can be 
oasily seen, especially when the tube is placed against 
a dark surface and light is allowed to fall upon it in 
an oblique direction. 


10376. These sublimates consist of arsenious oxide ?— 
Yes. 


10377. What is inside this small tube ?—The sublimate 
which has been obtained from one of those pieces of 
copper. 


10378. This is what might come from a piece of copper 
coated with arsenic like that we see?—Yes. I always 
use two pieces of copper, one for keeping or for control 
and one for sublimation. I have stated that I believe 
my standard sublimates are reliable, and that they keep 
long enough to be used in practical work. With regard to 
the first point, Dr. Coutts, who was then my assistant, 
and myself have on three different occasions, at intervals 
exceeding six months, prepared sublimates from 
arsenic-free beer containing definite quantities of pure 
arsenious acid. The sublimates prepared at these 
intervals from solutions containing the same amount 
of arsenic have corresponded very closely. Sublimates 
obtained from 100cc. of beer containing 1-100th of a 
milligramme of arsenious acid have invariably been 
less abundant than sublimates prepared with 2-100th 
inilligramme. With quantities exceeding 8 or 10 
hundredths of a milligramme dissolved in the same 
quantity of fluid, the sublimates ebtained were a little 
more variable. But,, as I have pointed out before, 
my method is based on the appearances presented by 
sublimates obtained from minimal quantities of arsenic, 
because when the quantity of arsenic is small, the 
crystals composing the sublimates are almost uniform 
in size and pretty equally distributed. When larger 
quantities of arsenic are sublimated the appearance of 
the sublimates is frequently modified by the forma- 
tion of larger crystals, which are not so uniformly 
distributed as the smaller crystals. In order to 
find out the limits within which estimations could 
be carried out by the comparison of sublimates, 
I have had a series of sublimates prepared from 
solutions containing respectively 1, 2, 5, 4, Deith rers: 
9, 10, 15, and 20 hundredths of a milligramme of As, O, 
per 100 ce. of fluid. In each case only 100 ce. of fluid 
was used in applying the test. The coppers correspond. 
ing to the odd numbers were sublimated on one day, 
the other coppers corresponding to the even numbers 
were sublimated on a subsequent day. Dr. Coutts and 
myself, independent of one another, arranged the sub- 
limates in order of density, and we had no difficulty in 
arranging each group of sublimates in an order corres- 
ponding exactly to the quantities of arsenic which had 
been added to the fluid. This gave us two series in 
which there was a clear ascending scale, any degree 
being distinguishable from the degree above and the 
degree below it. Then we independently compared the 
iwo series of sublimates and found that up to 7-100 of 
a milligremme the two series were in perfect agiee- 
ment, Above 7-100 mg, a difference of 1-100th of a milli- 
gramme could not always be appreciated. Thus it was 
not easy to determine which sublimate was the more 
abundant of the one prepared from 9-100 milligramme 


milligramme, or about 1-6,484 grain. As one gallon 
weighs about 4,536 grammes, the possible error in 


a fore 
gallon of beer would be equal to about 46-6,484 grain, or Delicacy of 


1-141 grain when only 100 cc. of the unconcentrated 
fluid are used. 

10379. Greater accuracy is obtained when the arsenic 
is 1-50th, or somewhat below 1-50th, grain per gallon 
than when it is above that quantity, is that so ?~_Yes. 
But it is easy to reduce the proportion*of arsenic est1- 
mated by diluting the fluid. In order to ascertain 
whether the differences we had observed would be also 
apparent to other not specially trained. observers, I took 
photographs of the sublimates corresponding to 1, 3, 5, 
7, 9 milligrammes of arsenic, and then explained to my 


laboratory steward how the sublimate tubes had“ te-be "7 © 
examined to compare one sublimate with “aiotiee et ae 


then gave him sublimates corresponding to 2, 4, 6, 8, 10 
milligrammes, and asked him to photograph corres- 
ponding parts in each tube without further consultation 
with anyone. The photographs taken by him and by 
myself show that a person who had never attempted to 
apply this analytical method could recognise differences 
such as I have described. Both sets of photo- 
graphs have been enlarged to make comparison easier. 
I have also had the first set of standards photographed 
to the same scale, to allow comparison between fresh 
standards and standards preserved for six months. 
These photographs show that the difference between 
the two sets is very slight. Certain appearances of the 
sublimates help in the comparison of quantities, thus 
when the sublimate corresponds to less than 3 or 4 
hundredths of a milligramme, the crystals are very 
small, many are imperfectly formed (star-shaped), and 
between them one finds a large number of small drops 
(possibly of amorphous arsenious acid). When the 
quantity of arsenious acid exceeds 5 or 6 hundredths of 
a milligramme, large crystals, having usually the 
appearance of triangular plates, occur among the small 
crystals. 

10380. You obtain the same results by estimations 
made after the material has been kept for some months? 


1901, some of the original samples of beer which we had 
examined in December, 1900, and January, 1901. These 
samples had been kept at the ordinary temperature, 
and had become mouldy, the decomposed beer was, 
therefore, thoroughly shaken, so as to distribute the 
fungi equally all through the fluid. As the bottles in 
which the samples were kept were well corked, no 
serious loss of arsenic could have taken place even if 
a volatile arsenical product had been formed. The re- 
sults of the first and second sets of estimations were as 
follows :—Beer B (Salford).—First test: 30 to 40; 
second test, about 38 per ten millions. Beer C (Salford). 
—First test: 30 to 40; second test, about 35 per ten 
millions. The beer brewed in the laboratory for experi- 
mental purposes was also tested, with the following re- 
sults :—Laboratory-brewed beer, first test, 130 ; second 
test, about 130 or a little less, per ten millions. An 
interval of about two months had elapsed between the 
two tests. 

10381. You have something to tell us with regard to 
the possible presence of organic compounds of arsenic 
in arsenical beer, and more especially of products be- 
longing to the cacodyle group 7—Yes. During the first 


Applicable to 
—Yes. I asked Dr. Coutts to test on the 21st May, be 


keeping. 
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No evidence 
of cacodyl 
compounds i 
‘ ree TSC arscnical 
few weeks of the investigation I came to the conclusion beer 


and from the one prepared from 10-100th. The differ- that the arsenical compounds present in arsenical beer : 
ence between 8-100th and the 10-100th was, however, had all the properties of arsenious acid or of arsenites, n 
quite obvious. All through the two series the difference and I gave evidence to that effect before the Royal Com- } 
between the two adjacent degrees of the scale became mission in March, 1901. I have, nevertheless, made & 
slight when the quantities of arsenious acid exceeded 4 some experiments to test the accuracy of my views, and ; 
or & hundredths of a milligramme. On the other hand as some of these experiments were not completed when . 
the difference between the degrees corresponding to 1,5, | gave my first evidence I wish now to give the results of % 
5, 7, 9, and 2, 4, 6, 8, 10 hundredths of a milligramme, my investigations. On the supposition that arsenic is : 
‘respectively, were sufficiently clear to make it possible in organic combination it may be surmised that either— u 
to determine whether a sublimate’ obtained from a solu- Al 1 is formed ins the eaeed ‘ 
tion ef unknown strength Lelonged to one mterval or b ee sng Ca - ip pas ith ‘ 
another. The original sublimates prepared at the end eer between the arsenious acid present in giuvost, 7 


of 1900, and corresponding to 1-100, 5-100, and 10-100 
millizrammes, even after being preserved for six months, 
differed so little from the fresh sublimyates that an error 
of more than 1-100 milligramime would have been difii- 
cult to make. With carefully prepared sublimates the 
error need not exceed 1-100 milligramme. TI have, 


therefore come to tne conclusion that witn care the 


“method I have devised on the basis of Reinsch’s process other alcohol radicles. In such a case one would ; 
for the estimation of arsenious acid in beer should allow expect some radicle belonging to the cacodyle series a 
# careful observer to estimate quantities of arsenic vary- to be formed. be 


malt, or other brewing material, and some of the 
organic constituents of beer. Such a combination 
would be most likely to take place in the event of 
some insoluble precipitate being formed. 


(b.) Some stable organo-metallic compound is 
produced under the influence of fermentation by 


the combination of arsenic with methyl, ethyl, or | 


a 8 
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With regard to the first supposition, I have already 
shown (5229) that there is no evidence of the presence of 
any insoluble arsenical’ product in arsenical beer. 
Arsenic’ is equally abundant in arsenical beer before 
and after filtration through porcelain. 


10582. (Professor Thorpe.) When you speak of filtra- 
tion through porcelain you mean “ biscuit” ?—Yes, a 
Chamberland bougie. I have also stated on the basis of 
numerous personal observations (5227) that arsenic is 
more easily deposited upon copper from solutions of 
arsenious acid in beer, than from solutions of arsenious 
acid in pure water. This does not show whether 
arsenious acid does or does not enter into some loose 
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terfere with the detection of arsenic. As this point is 
of some practical importance I have thought it de 
sirable to test the accuracy of my own observations by 
asking Dr. Coutts to estimate the amount. of arsenic 
recoverable from solutions of known strength, made by 
dissolving a definite quantity of arsenious acid in water, 
beer, solutions of glucose, cane sugar, and sulphuric acid 
(the sulphuric acid being afterwards neutralised by 
ammonia). The quantity of arsenious acid added was in 
all cases five parts by weight to 10,000,000 parts by 
volume of the solvent. This quantity had been found on 
several occasions to be easily estimated when dissolved in 
arsenic-free beer. The sublimates obtained from the 
various solutions were compared with the standard beer 











combination with the organic constituents of beer, but sublimates. The results are shown in the following 
proves that if such a combination exists it does not in- table : —~ 
| Proportion of | . 
5 APRESS oa Fee Quantit 
Reference. Nature of Solution. Quantity Arenious seit! estimated Tee 
tested. introduced in 10.000.000 
| 10,000,000. Py at Pas, 
M. 86 - - Arsenic free finished beer = a5 AL = | 100ce 5 parts 5 parts standard 
sublimate. 
M. 89 (a) - - | Pure water - - - - - - 100ce ae? Under 1 part. 
M. 89(b) - - | 2 grammes glucose in 100ce water - - : 100ce Oe Nes Over 5 parts. ** 
M. 89(c) -- - | 2 grammes of saccharose in 100ce water - 100ce us 3 parts. 
M. 16 (a) - Pure water - - - - - - 100ce Sy eae 1 part. 
M. 16(b) - - | 2grammes of glucose in 100ce water - — - | 100ce aye Over 5 parta.** 
M.16(¢) - 8 grammes of glucose in 100ce water - 100ce DLs Between 6 and 7 
** 
parts. 
M. 16(d)_ - - | 2grammes of concentrated H,SO, in 100ce 100ce ay Re Under 1 part. 
of water neutralised by NH, . 
M. 16 (e) : - | 2 grammes of saccharose in 100cc of water - 100ce Danse 2 parts. 








** See paragraph next below. 
grap 


In the first instance, M.86, the standard was identical 
with standards obtained from solutions of arsenious 
acid in beer on previous occasions. With regard to 
experiments 89 (b), 16 (b), and 16 (c), the abundance 
of the precipitate obtained from the glucose solution 
suggested that the glucose which has been used in 
those experiments might not be free from arsenic 
as had been supposed on the basis of tests 
made in the early parts of the investigation. 
A larger quantity of glucose was therefore tested 
again, and it was found that it actually contained 
enough arsenic to account for an excess of one part in 
15,000,000 of solution when two grammes of glucuse 
were added to 100cc. of water. This accounts for the 
difference between the sublimates obtained from 
arsenical beer solution and arsenical glucose solution. 
The presence of glucose (2 per cent.) favours the separa- 
tion of arsenic to the same extent as that of the cou- 
stituents of beer does. Cane sugar also favours pre- 
cipitation, but not to the same degree as glucose. In 
the absence of organic matter the proportion of arsenic 
which is separated from an arsenical solution by 
Reinsch’s process is comparatively small. The table 
shows clearly that when the quantitative method which 
I have based on Reinsch’s qualitative test is used, 
standards must be prepared for each kind of solution 
used, or else arsenic-free beer or weak solutions of 
arsenic-free glucose must be used as solvents or diluents. 
I have from the beginning! adopted the latter method. 
This was stated in my first report to the Salford Cor- 
poration, published in January, 1901. I-suspect that 
some of the difficulties experienced by other workers 
have been due to a disregard to the facts which are 
indicated so clearly in the above table. I think also that 
the same results do not favour the view that arsenious 
acid forms with the beer ingredients a combination 
tending to make its detection by Reinsch’s process 
difficult. 

With regard to the more stable organo-metallic com- 
pounds belonging to the cacodyle series, things have 
not proved so simple. Solutions of cacodylate of 
sodium in beer or in water yielded variable results 
when tested by the Reinsch’s or Marsh’s process. Some- 
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times a small proportion of the arsenic present seemed 
to be revealed, but generally speaking the portion so 
detected bore no definite relation to the amount of 
cacodylate present. Solutions of cacodylate submitted 
to the action of sulphurous acid or permanganate of 
potash gave equally unsatisfactery results when tested 
afterwards by either of the above methods. It therefore 
seemed that if cacodylate of sodium was present in beer 
its presence could not be certainly revealed by the 
direct application of the Reinsch or Marsh methods. 
Cacodyle oxide or some gas having a cacodyle smell was 
undoubtedly set free during the application of the 
Marsh test, but if any arseniuretted hydrogen was 
produced, not enough of it was usually present to yield a 
good deposit of arsenic in the reduction tube. Under 
these circumstances it seemed to me that the only ready 
method available for distinguishing between the pre- 
sence of cacodylates and other arsenical products which 
might be present in beer must be based upon the pro- 
duction of cacodyle oxide and the recognition of that 
gas by its smell. Cacodylic acid and cacodylates are 
easily decomposed by phosphorous acid. Moderately 
concentrated solutions of these substances, extracted by 
appropriate processes from the urine of animals poisoned 
with cacodylic acid, when boiled with phosphorous acid 
yield white vapours which have the characteristic odour 
of cacodyle. The ‘process described by Rabuteau in 
1882 being rather complicated, I thought of trying 
whether I could not obtain cacodyle oxide directly by the 
use of a still more powerful reducing agent, hypophos- 
phorous acid. I found that the addition of. about an 
equal part of hypophosphorous acid to cacodylate 
solution in beer and boiling of the two fluids te 
gether was sufficient to cause an escape of cacodyle or 
cacodyle oxide, which could be easily detected by the 
smell when there was at least one part of cacodylate of 
sodium in 100,000 parts of fluid. Therefore, having a 
test for detecting the.presence of cacodylate of sodium 
and finding afterwards it was possible to detect so small 
a quantity as one grain of cacodylate of sodium in a 
galion of beer, I applied the same test to a number of 
arsenical beers, and found that no smell of cacodyi« 
could be recognised, from which I concluded that no 
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material amount of cacodyle compounds was present. 
1 | ave not relied upon my own sense of smell to recognise 
whether cacodyle was present or not, but I have asked a 
number of my assistants who were in the laboratory, five 
in all, to discriminate between fluids to which cacodylate 
of sodium had been or had not been added, and four out 
of the five were able to detect at once the tubes in which 
cacodyle oxide was present. 


10383. Could you describe the method you have devised 
for the rapid detection of cacodylates in weak solutions? 
-—I take 5ec. of dilute cacodylate of sodium, add from 
2 to bcc. of HPO, solution, mix and boil for a few 
niunutes. At the end of three or four minutes the smell 
of cacodyle should become distinct if there is at least 
1-20th of a milligramme:or more cacodyle in the Scc. of 
fluid tested. The smell continues to increase in inten- 
sity for one hour or more, and is still quite distinct at 
the end of 24 hours and often longer. The presence of 
1 grain of cacodylate of sodium in 1 gallon of beer can 
be detected by applying the test to 5cc. or 10cc. of beer. 
I tested in this way: first, many of the arsenical beers 
which had been sent to my laboratory ; second, arsenical 
beor prepared in the laboratory from arsenical glucose ; 
and, third, beer to which As,O, had been added in 
various quantities. In no case did I obtain any smell 
ef cacodyle. On May 30th and 3l1st, 1901, I tested 
samples of beer to which cacodylate of sodium had been 
added to the amount of 1 grain per gallon, and 
samples of ordinary arsenical beer, and I asked several 
of my assistants, without giving them any information 
as to the nature of the fluid tested, to pick out of several 
tubes those in which they recognised the smell ot 
cacodyle. Dr. Coutts, Dr. Moore, Dr. Sellers, Mr. 
Savatard recognised the tubes containing cacodylate 
beer without difficulty. Mr. Finney had some difficulty 
in recognising the difference on one occasion, but was 
able to detect it on another occasion. It seems there- 
fore probable that five persons out of six would be able 
to detect the presence of small quantities of cacodylates 
by the test which I have just described. On the ground 
of these tests and of the physiological experiments else- 
where recotded, I feel justified in saying that there was 
no material amount of cacodylates in the arsenical beer 
which produced the Salford outbreak. 


10384. (Chairman.) Then as regards the action of 
moulds of various kinds on cacodylates. You have 
seni us an account of some experiments which may here 
be iaken into our notes ?—Yes, they are as follows :— 
Yeasts and moulds grow in solutions containing various 
proportions of cacodylates, and these salts are decom- 
posed rapidly by some of these organisms. The decom- 
position is indicated by the cacodyle smell. The smell 
is possibly due to the generation of cacodyle and 
cacodyle oxide. Now if cacodylates had been present 
to any extent in the arsenical beer this should have been 
rendered evident by the generation of the smell ot 
eacodyle, either during the ordinary process of fer- 
mentation or afterwards, as a result of the decomposi- 
tion. to which beer is liable when kept in bottles which 
have been opened (all the samples kept for one or two 
weeks in bottles which had been opened, partly emptied, 
and recorked became mouldy). I have stated previously 
(Question 5232) that I have not been able to detect any 
cacodylate smell in any of the samples of arsenical 
or non-arsenical beer which have been sent to me, or 
which I have purchased for analytical purposes. To 
ascertain how far this absence of smell could be relied 
upon as evidence of the absence of cacodyle, I devised 
two series of experiments. During the month of April, 
with Dr. Coutts’ assistance, I tested the action of yeast 
on wort to which pure cacodylate of sodium had been 
added in such proportions that the solutions contained 
respectively as much metallic arsenic as would have 
been present in a 1 per 1,000, 1 per 10,000, and a 1 per 
100,000 solutions of arsenious acid. The results of aome 
of these experiments may be summarised as follows : —- 


Experiment 72.—1-1,000th wort solution of caco- 
dylate, 3 grammes of brewer's yeast added to 250 cc. of 


-the solution. A doubtful smell of cacodyle after 12 days, 
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and a distinct smell after 15 days. Fermentation slow. 
In this case unfortunately the solutions became contami- 
nated, and the decomposition of the cacodylate of sodium 
seemed to be rather due to the presence of the pent- 
cillium glaucum than to the action of the saccharomyces. 
A very small quantity of arsenic could be revealed by 
Reinsch’s process at any stage of this experiment, and 
the source of that arsenic was not certainly the 
cacodylate added to the wort. 


Experiment 744.—1-1,000th 
solution of cacodylate treated as above. Fermentation 
slow, yeast fell to the bottom of vessel. After 13 days 
faint, doubtful smell of cacodyle. The fermentation 
was taking place slowly ; after four days the specific 
gravity of the beer was 1031. 


1-10,000th wort solution of cacody- 
late treated as above. Fermentation brisk. Distinct 
smell of cacodyle after three days. After four days the 
specific gravity of the beer was 1021, 


Experiment 74c.—1-100,000th wort solution of caco- 
dylate treated as above. Fermentation active. After 
four days tthe specific gravity of the beer was 1018. 
Doubtful smell of cacodyle after three days, the same 
after 15 days. 


wort (sp. gr. 1055) 





Experiment 74s. 


Experiment 74p.—Wort without any cacodylate. Fer- 
mentation brisk, no cacodyle smell, specific gravity 1,018 
after four days. 


Experiment 81.—The 1-1,000th cacodylate wort of 
experiment 74 was divided into three parts. 


(1) Left in original vessel, only a doubtful trace of 
cacodyle could be detected at the end of 18 days. 

(2) Inoculated with sporing Penicillium glaucum. 
Three days after this inoculation the wort had a 
distinct smell of cacodyle ; five days after inocula- 
tion the smell had become very strong. 


(3) Inoculated with the white mycelium of the 
same Penicillium. Three days after inoculation 
smell of cacodyle distinct; five days after inocula- 
tion, smell more distinct. 


From these experiments it seemed evident that caco- 
dylate of sodium was easily decomposed by the Pent- 
cillium glaucum, and much more slowly by yeast, and 
that 1-1,000th solution of cacodylates interfered with 
the free growth of the yeast and mould experimented 
with. 


In these experiments contamination by bacteria could 
not be prevented, brewers’ yeast having purposely been 
used. During the months of May and June, 1901, I 
continued these experiments with the assistance of one 
of my pupils, Mr. Arthur Gill, and studied more spe- 
cially the action of the Penicillium glaucwm and 
Aspergillus niger. Pure cultures of the moulds were 
used to inseminate sterilised wort or sugar solution, to 
which various proportions of cacodylate of sodium had 
been added. The action of bacteria was therefore 
excluded, except in some cases where subsequent con- 
taminations occurred. Careful note was taken of these 
cases. The results of these experiments are shortly 
recorded in the following summary, in which 


A was the normal wort or solution of sugar. 


B was the same wort or solution, to which cacodylate 
of sodium had been added in the proportion of 
1-61 grammes of cacodylate to 100,000 cc. of 
wort; this solution contained about as much 
arsenicum as if 1 gramme of As,O, had been 
aided to the same volume. 


C contained 1:61 grammes of cacodylate of sodium 
per 10,000 oc. (corresponding to 1 per 10,000 of 
As,O,). 


D contained 1-61 grammes of cacodylate per 1,000 cc 
of solution (corresponding to 1 per 1,000 ot 
As,0,). 
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I. Wort tnsemanated with a few spores of penicillium glaucum, wnd kept at a temverature of 25°C. 











Sp. gr. (19°C). 


CUS ey ee 1,053°4 
4th day.—Good normal growth = - - - : - 1,053°5 No smell ; resembling that of cacodyle. 
Sth day. Ditto - - - - - 1,050 : ditto : - ditto. 
13th day. Ditto — - - - - - 1,041 - ditto : 4 - ditto. 
After this date the growth had become contaminated owing to the repeated opening of the jar. 
Sp. gr. (19°C). 
Pee Phakic 1,053°4 
4th day. —Growth more abundant than in A - - 1,053 Slight cacodyle smeli 
8th day. Ditto - ditto . - - 1,043 | Distinct smell. 
13th day. Ditto - ditto - . - 1,038 - ditto. 
After this day growth contaminated. 
ee ee OT SS 1,053 
4th day.—Growth abundant ; abnormal - - - 1,050 Strong cacodyle sme!i 
8th day.— Growth yellowish; abundant _ - lag 1,046 |- ditto - ditto, 
13th day. Ditto - ditto Contamination 1,038 - ditto - ditto 
cst 9a ely ie le re 1,053°4 | 
4th day. —Growth scanty ; abnormal - - - - 1,050 Strong cacodyle smell. 
8th day. Ditto - ditto - - - - 1,047 - ditto - ditto. 
13th day. Ditto - ditto yellow - - 1,034 - ditto - ditto, 


Although the smell of cacodyle is recorded here as 
having appeared only on the fourth day, I was able to 
distinguish it on the second and third days respectively 
in C and D. (Wr. Gill, however, could not recognise 
the smell before the fourth day. Im the event of fer- 
mentation being used for the purpose of detecting the 





presence of cacodylates there would be great differences 
in the results obtained by various observers, as some 
persous have some difficulty in analysing a mixture of 
smells. In these experiments the smell of the wort 
and of the mould obscured that of cacodyle to a 
variable extent. 


Il. Wort inseminated with a few spores of Aspergillus niger, and kept at a temperature of 25°C. 








A. 4th day.—Good growth ; spores fewer than in C - 


8thday.— _-- BPA OUT LC Jt, "FIAT Re 
Re amen, Patina iter Th th seule ye 
B. 4th day.—Good growth ; chiefly mycelial : . 
8th day. Ditto 2 ditto - - 
13th day. Ditto - — ditto 2 Nyale 


C. 4th day.-- Good growth ; spores abundant — - - 
8th day. Ditto - ditto - - 
13th day Ditto ditto - - 


D. 4th day.—Thin, wrinkled, yellowish mycelium - 
8th day. Ditto - ditto ° - 
13th day.-- Contaminated with penicillium - - 


There was the same difficulty with regard to the re- 
cognition of the smell of cecodyle, as in the case of the 
experiments recorded in the previous table. 


Action of moulds wpon cacodylates tw presence of a 
saccharose, 


In the following experiments the wort was replaced 
g exp if 
by a cane sugar solution made as follows :— 


Cane sugar - - - 60 grammes. 
Ammonium tartrate - - 5 grammes. 











Sp. gr. (19°C), 
1,051 No cacodyle smell. 
1,047 - ditto - ditto 
1,037°5 - ditto - ditto. 
1,050 Slight cacodyle small. 
1,044. - ditto - ditto. 
1037: - ditto - ditto. 
1,052 Slight cacodyle smell. 
1,043 * ditto |, ditto. 
1,033 - ditto - ditto. 
1,053 Slight cacodyle smell. 
1,050 - ditto - ditto 
1,045 Strong cacodyle smell. 


This solution was distributed in jars, and quantities 
of cacodylate of sodium corresponding to those used in 
the wort experiments were added. Equal quantities 
of sterilised fluid were inseminated respectively with 
Penicillium glaucum, Aspergillus niger, and Oidiwm 
lactis. In the first set of experiments contaminations 
appeared early, the results were however in general 
agreement with those already recorded, I think it un- 
necessary to record them here. A second set of experi- 
ments yielded more satisfactory results, contamination 
having been successfully avoided for five or six days 


Sodium chloride - - 15 grammes. in every case. The results may be summarised as 
Water - - - 2,000 co. follows :— 
1. Penteillium glaucum :— 
A. Solution, no arsenic - Istday - - Growth, slight - 2 : - No smell. 
: Qnd day - - Good growth - - os 
3rd day - - - ditto - - - é Pe: 
4thday -— - - ditto -  - + +. §light, mouldy smell. 
5th day - - - ditto - - - z re 
6th day - - - ditto - - - “ uy) 
B. Solution - ree Tet day, \= - Growth, slight - = - - No smell. 
2nd day - - Good growth - ; ; - Wacodyle smell, doubtful. 
3rd day - - Growth less thanin A. — - - Cacodyle smell, distinct. 
4th day - - - ditto - - - - Cacodyle smell, strong. 
5th day - - - ditto - - - - - ditto. 
6th day - : - ditto - . - - - ditto. 
{). Solution = - - - lIstday - - Growth, slight - - = - No smell. 
Qnd day - Growth Jess thanin B. - ~~ - Cacodyle smell, distinct 
3rd day - ; - ditto - - - - - ditto. 
4th day - ~ - ditto - - - - Cacodyle smell, strong. 
5th day - - ditto - - - - ditto. 
6th day - - - ditto : * = = - ditto. 
D. Solution - -  - Istday - - Growth, slight - - -  - Nosmell. 
Qnd day - - Growth less than in C - - Cacodyle smell, distinct 
3rdday - - - ditto . - ditto. 
4thday -  - - ditto - -  -  - Smell, doubtful 
Sthday - - - ditto haa “yin vraset’ et. Gitte 
6th day - - - ditto . - q 
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Il. Aspergillus niger :-— 


ON ARSENICAL’ POISONING : 


A. Solution, no arsenic - Ist day - - Slight growth - = £ No smell. 

maine and he E - Growth increased - - = Mouldy smell, strong 
3rd day - - Growthabundant §-.. - age ditto. ware 
4th day - . - ditto - - - - - ditto. 
5th day - - - ditto - - a - - ditto. 
6th day - - - ditto - - : - - ditto. 

Soluti P = - Istday’ - - Shght growth - z = - Nosmell. ; 

Rao 2nd ay - - Growth more abundant. - - Mouldy smell. Make re 
3rd day - - Growth almost equal to A. growth Cacodyle smell, doubtful. 
4th day - . - (ditto oa< s-) dittorn: . - ditto. eee 
5th day - - - ditto - - ditto - - - ditto, 
6th day - - - ditto - - «ditto - . - ditto: 

‘. Soluti : =. A8t00Ry = - Shght growth - - - - No smell. 

ae 2nd phe - - Growth more abundant — - - Mouldy smell. ; 
3rd day - - Growth less than in B. ; - Cacodyle smell, slight. 
4th day - - - ditto = : - - - ditto, 
bthday -  - - ditto - -.  - + C€acodyle smell, doubtful. 
6th day - - -. ditto - - : - t 

D. Solution - - - Ist day, > - Slight growth - : S - No smell. 
2nd day - - - ‘ditto ae -. - Mouldy smell, 
3rd day - - Growth less than in C. - - Cacodyle smell, slight. 
4th day - - - ditto - - - - Cacodyle smell, doubtful. 
Sth day - - - ditto - = fe - - ditto. vat 
6th day - - - ditto - - - - Cacodyle smell, slight 


In these two groups of experiments, when the smell 
is given as doubtful, this means that Mr. Gill could 
not recognise it, but that I was able to distinguish it 
with some difficulty. Other observers sometimes were 
able to confirm my impression, sometimes they were 
not. 


Til. Oidium lactis. 


The experiments with this organism were conducted 
as those previously recorded. They yielded negative 
results, except with regard to the influence which the 

uantity of cacodylate had upon the amount of growth, 
this influence was of the same nature as in the case of 
other organisms. The smell of cacodyle was recog- 
nised on the fifth day in the 1/10,000 solution, but this 
culture was contaminated by bacteria. 


CONCLUSIONS. 


The general outcome of all these observations may 
be stated as follows :— 


1. The presence of cacodylate of sodium in a large 
amount (1-61 per 1,000) in wort’or in sugar solution 
interfered materially. with the growth of yeast, Oidiwm 
lactis, Penicillium glaucwm, and Aspergillus niger. The 
Penicillium glaucum was, however, much less affected 
than the other organisms. The same amount of caco- 
dylate in 10,000 parts of fluid was also usually detri- 
mental.though to a much less extent. In some cases, 
however, it seemed. at first to stimulate vegetative 
activity. 

The presence of the same amount of cacodylate in 
100,000 parts of fluid had practically no effect upon 
the growth, except in the case of the Penicdluwm 
glaucum, which seemed for a time to thrive better in 
this cacodylate solution than in the normal fluid. 


2. Brewers’ yeast, Penicillium glaucum and Asper- 
gillus niger, were capable of decomposing cacodylate of 
sodium, the presence of which was indicated by the 
production of a smell of cacodyle during the first 
few days of fermentation. The action of Penicilliwm 
glaucum was very much more intense than that of 
Aspergillus niger or yeast. 


3. The presence of 1 grain of cacodylate of sodium 
in 1 gallon of beer was revealed by the production of 
cacodyle smell either during the ordinary fermentation 
of wort or during the decomposition of beer kept in 
bottles which had been opened and in which the fluid 
had become mouldy. 


4. As no smell of cacodyle was detected in any of the 
samples of arsenical beer which I have examined, 
I am satisfied that none of these beers contained a 
material amount of cacodylate, and certainly not 
enough of that substance to prodywee any injurious 
effect. Direct and indirect evidence points therefore 
e the absence of cacodylates from the incriminated 

eer. 


- 


10385. Have comparisons of your results been made 
with those obtained by others using the Marsh method? 
—Some comparisons have been lately made; estima- 
tions by the Marsh test of the amount of arsenic pre- 


sent in beer which had been sent to me for examination 
in Manchester. They were made by Mr. W. Thomson, 
a chemist in Manchester, who found that the quantity 
of arsenic that he could detect in certain beers in which 
IT had found as much as 5 parts per 10,000,000 was, 
according to his own estimate by the Marsh method, 
about 1-10th part of what I had found. The discrepancy 
was rather important in this case, because a case of 
suspected arsenical poisoning had occurred in Manches- 
ter, amd Dr. Niven had. asked me to examine the urine 
of that patient to ascertain whether it was a case of 
arsenical poisoning or not. I found a comparatively 
large amount of arsenic in the urine, something like 6 
parts per 10,000,000. It was suspected that the patient 
might be drinking arsenical beer ; some samples of beer 
he was accustomed to drink were sent to me, and in 
that beer I found 5 parts per 10,000,000 of arsenic. 
which corresponds to about 1-28th of a grain 
arsenious acid per gallon. Two chemists, Mr. Estcourt 
and Mr. ‘Thomson, thought I had over-estimated the 
amount of arsenic, and asked me for a duplicate sample, 
which I provided them with, and they found that the 
amount of arsenious acid was very much smaller than 
what I had found. : 


10386. How much smaller?—I think the amount of 
arsenious acid found by Mr. Thomson was something 
like 1-200th or 1-250th of a grain per gallon, As I 
have used the same test for the last 18 months, and as 
my first results have been entirely confirmed in almost 
every detail by subsequent observers, I feel some con- 
fidence in the results which I have obtained. 


10387. You have made a good deal of experimental 
investigation upon the action of arsenical beer, and 
other arsenical solutions admiaistered in large quan- 
tities to rats?—I have, and perhaps you will allow me 
to put the results before you in the form of a report. 
(N.B.—This report and accompanying diagrams form 

Appendix No. 16.) 


10388. (Sir William Hart-Dyke.) With regard to these 
rats, I should like to ask you as to your ideas of the 
influence of food in the case of an animal such as a rat 
receiving very small portions of arsenic. Have you 
formed any judgment you could give the Commission as 
to the effect of taking food in such cases? TI notice in 
regard to these rats that you gave them very little food ? 
—I found that so long as I gave a large amount of food 
to the rats under experiment, beer to which small quan- 
tities of arsenious acid had been added, or arsenical 
beer such as has been drunk in Manchester and Salford, 
had practically no effect upon them. They continued to 
increase in weight, and in fact they seemed to increase 
in weight more rapidly than animals not taking arsenic. 
This occurred only when the quantities of arsenious 
acid were below 1-6th or 1-7th of a grain per gallon. 
When the quantity of arsenious acid was very con- 
siderable, the bad effects of arsenic were at once evident, 
even when the animals were taking a large amount of 
food. I found that when the amount of arsenic ex- 
ceeded one grain per gallon, and when the animals took 
at the same time food to the extent of about 10 per cent. 
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of their weight per day, the animals usually increased 
in weight, and appeared to thrive. But when the food 
was reduced to 5 per cent. of their own weight, they lost 
weight rapidly. Now, anormal rat taking food to about 
5 per cent. of its own weight would remain either 
stationary or scarcely decrease in weight. I found that 
very much smaller quantities of arsenic were dangerous 
when the amount of food was reduced to 3°3 per cent. of 
the animals’ weight, which is still proportionally a 
large quantity of food when we consider it in relation to 
man. For instance, ordinary bitter beer containing 
only 1-143 part of a grain of arsenious acid per gallon— 
given to a rat in the proportion which would represent 


1 gallon a day to aman, continuously for several weeks, | 


would produce bad effects if the animal was: underfed, 
such an animal when only given a weight of food equal 
to 3 or 4 per cent. of its own weight would diminish in 
weight much more rapidly than an animal which was 
given beer entirely free from arsenic.. So that although 
that small amount of arsenic would not kill the rat, 
still there would be evidence that its metabolism was 
not satsifactory. All this is illustrated by curves of 
weights which I have prepared from a considerable 
number of data. I have here the daily records of the 
weights of some 20 rats which were put under experi- 
ment in this way. i Rs 
10389. I should like to press you rather as to what 
your deduction would be with regard to human beings ? 
-—Human beings are more readily affected by arsenic 
than rats. I found that the amount which was neces- 
sary to produce poisoning’ by arsenic in rats was pro- 
portionately at least four times the dose which was sup- 
posed to be capable of producing fatal results in man. 


10390. (Professor Thorpe.) You mean the pro rata dose? 
—Yes, pro rata, the percentage to body weight. In 
recording my observations I have reduced all quantities 
to a body weight percentage. For equal body weight 
of man and rat a dose ofiarsenic which would be capable 
of producing death. in a:man would be quite incapable 
of producing the same. result in a rat. It would be 
necessary to give to a rat four times as much arsenic to 
produce death, and death even then would occur later 
in a rat than in a man. That is speaking generally : 
the lethal dose of arsenic in man is not very easy to 
ascertain. One is obliged to take cases which have been 
recorded in which death has been attributed to certain 
doses of arsenic. The quantities regarded as being 
dangerous to man vary between 1-10th of a gramme to 
2 grammes, and I have taken the largest dose as being 
one which was almost certain to be fatal to man. 

10391. (Sir William Church.) I think the general out- 
come of your experiments with these rats is really that 
arsenic when taken by well-fed rats was not nearly so 
deleterious as when taken by underfed rats ?—It did not 
appear to be deleterious at all for a time when given in 
small doses to well fed rats. 

10392. But when given in large doses ?—When given 
in large doses it became deleterious. 

10393. Let me pomt it in another way. The well-fed 
rat took without deleterious effects a larger amount of 
arsenic than the ill-fed rat 7—Yes. 

10394. And you also found that the arsenic was better 
borne and tolerated when given with beer than when an 
aqueous solution was given?—Yes. There was a re- 
markable difference between the two things. Beer appa- 
rently seemed to act as food, so that a much larger 
quantity of arsenic could be given dissolved in beer than 
dissolved in water without. bad effects. 


10395. That to a certain’ extent I think you would say 
holds good in man ?—I am certain of it. 

10396. Itis generally accepted, is it not, by the pro- 
fession that arsenic when given medicinally, should not 
be given on an empty stomach, and also that the diet 
should not be restricted?—Yes. That was this well- 
known fact which led me at first to believe that the 
‘special incidence of arsenical poisoning in the out- 
break at Manchester and Salford might in great part 
be due to the condition of the patient affected by the 
poisoning. agen 

10397. Therefore you would have no hesitation in 
saying that the worst fed portion of ‘the population 
would be more likely to suffer from arsenical beer than 
the better fed ?—Undoubted|y. 

10398. And that may be one of the explanations of 
what puzzled me very much when we first began this 
enquiry: that tho workers in several breweries did not 
suffer. They are generally in good circumstances, and 
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besides their beer they are well fed ?—That would be 
the most probable explanation, and probably also the 
explanation why women suffered so much more than 
men. 


10399. With regard to these experiments upon rats, 


‘the comparison of the amount of arsenic they took with 
their body weight does not seem to me to enable you to 
form any opinion with regard to what is an advantageous 
‘amount of arsenic for a man to take without prejudice 


to his health?—I have not found any case im which 
arsenic was clearly advantageous. Ifind that in all cases 
where arsenic has been given for some length of time 
there is evidence of its being detrimental in the end. 
In some cases when the rats were well fed arsenic caused 


‘a marked increase: in weight, which was out of propor- 


tion to the amount of food taken. But when the animals 
were submitted to an alternation of high and low diet, 
those which were taking beer containing even a trace 
of arsenic suffered ultimately more than those which 
were taking no arsenic at all. 


10400. I will put it in another way. These experi- 
ments have no bearing, as far as I can make out, on 
what would be a negligible quantity of arsenic for 
human beings to take. They do not advance our know- 
ledge on that point at all?—The only point they seem 
to me to show is, that a quantity amounting to 1-100th 
of a grain of arsenious acid per gallon would 
certainly not ‘be advisable to take for a great 
length of ‘time, since in all the experiments 
which I have made on animals which are , far 
more: resistant tham man, even that small quantity 
seemed to produce some detrimental effects. Therefore 
I should say that any quantity above 1-200th of-a grain 
of arsenic per gallon of beer, would be objectionable. , .I 


cannot say whether or not a smaller quantity would be- 


objectionable also. See Diagram 5, Experiments. 18 
and 19 (Period A) two rats were taken, both of. which 
were given only 5 percent. of their body weight. of 
food and 10 per cent. of their body weight of. bitter 
beer, containing only one part of arsenious.acid per 10 
million. You will rotice that both rats while taking 
that comparatively small quantity of food lost weight. 
Then comes period B. In both cases the arsenical beer 
was stopped, and lager beer free from arsenic was given, 
and both rats on the same amount of food began to in- 
erease in weight. On the 24th day, both rats were given 
the first beer (containing one part of arsenious acid per 
10 millions), and both of them began to lose weight 
again, so that the two, animals behaved exactly in the 
same way up to period D, which begins on the 39th day. 
On the 39th day rat 18 was given lager beer entirely free 
from arsenic, and rat, 19 was given bitter beer contain- 
ing one part of arsenious acid per 10,000,000. You will 
notice that rat 18 soon after began to increase in: weight 
considerably, but rat 19.did not increase in weight to the 
same extent, and after a time its weight, fell rapidly. 
t% seemed to recover for a time, and then, ultimately 
died, very much in the same way as if it had been suffer- 
ing from some exhaustive disease. That was at the end 
of three months. ' 


10401. The other one seems to have lost weight nearly 
as much before he met with an accidental death /—No, 
not if jou take into account the original weight of the 
arimal. In experiment 18 the animal was gaining 
weight extremely rapidly. 

10402. The accident then happened ?—Yes. 

10403. He was not killed ?—No. 


10404. He lost weight after the accident?—Yes. If 
there had been only these two experiments I would have 
discarded them entirely, but I have other experiments 
with parallel periods, the animals always losing weight 
when taking bitter beer containing some arsenic, and 
gaining weight when not taking bitter beer, the food 
being exactly the same. 


10405. With regard io the animal losing weight when 
taking the arsenical bitter beer, this rate was on what I 
should call low diet?—Yes, but most of them were on 
low diet for exactly the same perieds. 


10406. But if it had been on full diet the arsenic might 
have agreed better ?—It would have agreed better. But 
the diet was not so low as to produce detrimental effects 
by itself. When I found that both rats were losing 
weight considerably I put them on 8°5 per cent. of 
body weight of food. The increase in the amount 
of food was followed by a steady increase in weight in 
the animal who was not taking any arsenic, and a tem- 
porary rise in weight in the animal taking the slightly 
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arsenical beer, which was followed by a gradual fall 
leading to death. Gsther experiments show exactly 
the same thing. For instance, in diagram 2, experl- 
ment 6, you will find that at first the animal was taking 
bitter beer containing one part of arsenious acid per 
10,000,000 (or 1-143rd part of a grain per gallon), and 
10 per cent. of its own weight of food; its weight 
remained almost steady. After that the beer was 
stopped and replaced by water, and there was a slight 
gain of weight. The beer was resumed on the twenty- 
fourth day, the amount of food remaining 10 per cent., 
and there was an increase of weight, though not 
very considerable. Then the food was reduced 
to 33 per cent., and there was a steady fall of 
weight, which became so marked that I stopped 
the beer entirely to see whether the animal would 
recover. He was on the point of death. ‘The weight 
had been reduced to 65 per cent. of the original weight, 
which I found indicated a fatal result in most cases. 
I replaced the slightly arsenical beer by lager beer, 
and was able to save that rat. The rise in weight after- 
wards was extremely slow, although the amount of food 
given was sufficient. 


10407. On the ninety-third day yeu do not seem to have 
increased the food very much ?—I left the rat for three 
days on 3:3 per cent. in order to see whether the 
difference in the beer would produce an improvement. 
During those three days the animal began to recover, 
before I had increased the amount of food. The re- 
placement of the bitter beer by the lager beer was 
followed in this case, as in all the other cases, by a 
distinct improvement in the state of the animal. 


10408. A reduction of solid food from 10 to 3 per cent. 
is very great?—It is, but 3 per cent. of the body 
weight corresponds to 4 2-10 lbs. of dry food to a 
man of average weight, which is a pretty large amount 
of food in itself. Ten per cent. of dry food to a man 
of average weight would be 14lbs. a day, which is an 
enormous quantity: 


10409. I should like to have your opinion as to 
whether you think these experiments in any way indi- 
cate what is a negligible quantity of arsenic for a man to 
take 2—In my opinion they show-that 1-150th part of a 
grain is not altogether negligible. Beyond that I would 
not like to go. 


10410. (Chairman.) Was there any possible benefit 
from the arsenic to the rats ?—I did not get any evidence 
of any permanent benefit being derived from the addition 
of arsenic to the drink of the animals. I got apparent 
benefit for periods amounting to a month or so, but I 
did not find that a continuous use of arsenic for more 
than two or three weeks or a month was beneficial. 
On the other hand, I had perfectly clear evidence that 
an amount of arsenic equivalent to 1-140th of a grain 
per gallon was detrimental when the amount of food was 
insufficient. ; 


10411. How do you account for a human being learn- 
ing to take large quantities of arsenic by gradually in- 
creasing the dose ?—That is a very difficult question. It 


is not everybody who is capable of getting accustomed © 


to taking large quantities of arsenic. In certain 
countries, Styria for instance, where the habit ef 
arsenic eating has been common for probably a con- 
siderable length of time, no doubt some people are 
capable of taking considerable quantities of arsenic 
without any bad effect. 


10412. You admit that what we so often hear of with 
regard to Styrian peasants eating arsenic may be 
accepted as true ?—I think the evidence which has been 
collected is so complete—although some exaggeration 
may have crept in in some statements—that there can be 
no doubt that it is a common practice there for people to 
take arsenic. 

10413. In accustoming themselves to eating arsenic do 
they sometimes get poisoned?—There are cases on 
record where pesple in the habit of taking arsenic in 
this way have suffered. I do not speak of these things 
from my own personal knowledge, but only from what 
has been recorded in literature, and therefore I would 
not like to insist too much on theyvalue of my state- 
ments, although as far as I am concerned I believe 
them to be correct. 


10414. Might 1-100th grain per day be distinctly in- 
jurious to a human being ?—That is my own conviction. 


10415. Would 1 grain per day be unmistakably poison- 
ous?—Yea; it would give rise to acute poisoning in 


ROYAL COMMISSION ON ARSENICAL POISONING : 


most people—not in everybody. There are some people 
who might have acquired tolerance after taking the drug 
for a time. There is no drug the action of which is sa 
uncertain as arsenic. Some people cannot bear the 
slightest trace of arsenic administered by the mouth. 
Even if used for the purpose of killing the pulp of teeth, 
arsenic may produce such intense nerve irritation that 
some people are not able to bear its action. Other 
people, on the contrary, are apparently capable of bear- 
ing large doses of arsenic taken by the mouth, 

10416. 1-10th of a grain per day would be liable to 
produce serious results on human beings ?>—Yes, within 
a very short time. I am _perfecily satisfied now that 
even 1-100th of a grain would pot be safe, or, at any rate, 
that nothing above 1-100th of a grain would be safe to 
take as a daily dose for a considerable length of time. 


10417. (Dr. Whitelegge.) You say that the variation 
of susceptibility is greater in relation to arsenic than to 
most other drugs in man?—I may have put the state- 
ment too strongly; it is one of the drugs in which 
idiosynerasy is of extraordinary importance. 


10418. Would you extend that proposition to the rat? 
__I have no means of judging. I saw only one case in 
which I thought the rat was unusually quickly affected 
out of a series of 22 that I experimented upon. The 
rat to which I refer is the rat in experiment 7, in which 


1 found that the presence of 10 per cent. ot alcohol 


added to 1-7th of a grain per gallon of arsenious acid 
beer produced death extremely rapidly. That appeared 
not to be entirely explained by the addition of the 
alcohol, which seemed to have very little effect on the 
other rats. 


10419. Were the rats all growing ?—They were all rats 
which had not quite reached their full size, but they 
were nearly adults. They generally weighed above 
150 grammes. The largest rats I had at the time 
weighed 200 grammes. I tried experiments on young 
rats, but I could not manage them. They would not 
take their food during the administration of arsenic well. 
Two young rats which I experimented upon died so 
rapidly that I did not venture to make more experl- 
ments of that kind for the time. 


10420. Is it possible to say anything with regard to 
peripheral neuritis in connection with rats ?—I found 
no clear evidence of these rats suffering from peri- 
pheral neuritis during life. They did not show any 
signs of unsteadiness of gait; they could stand on their 
hind legs quite well in the usual way, take hold of 
things with the front paws as normal rats do, and 
they could wash their faces. There was no sign what- 
ever of paralysis. They had no loss of power over their 
limbs. In no case did I see any evidence of there being 
any difficulty in the performance of any of their move- 
ments. They took water with their paws very much like 
a2 human being, sucked their knuckles, and they 
had perfect control over their limbs. They sometimes 
looked drowsy, and were difficult to rouse, as was noticed 
in the case of patients suffering from arsenical poison- 
ing. After death I could not find any clear evidence of 
the nerves being in a state of neuritis. In two or three 
cases the nerves were not quite normal. On the 
other hand, one of my pupils working at the central 
nervous organs found a large number of nerve cells in 
a state of more or less advanced degeneration, and this 
would account for the drowsy condition.* 


10421. (Sir William Church.) Were those nerve cells 
in the spinal cord or in the brain?—Both. A certain 
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proportion of the nerve cells were affected both in the” 


brain and spinal cord. The degeneration was marked 
by breaking up the chromatophile elements. I have 
some photographs here of those nerve cells in various 
states of degeneration (photographs put in). 


10422. (Dr. Whitelegge.) It would be quite possible if 
the observations were continued longer with smaller 
doses of arsenic that something like peripheral neuritis 


might make its appearance ?—Possibly, but I do not — 


think there is much post-mortem evidence of unmistak- 
able peripheral neuritis even in the human subject, 
that is to say, as a primary lesion, In the brains 
and spinal cords of patients dying from sq-called peri- 
pheral neuritis which we have examined in the labora- 
tory, it has seemed to me that the changes in the central 
neryous system were far more marked than those in the. 





* As to this reply, however, see observations made in 
Appendix 16, on p. 191, below. 
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peripheral nervous system, Of course the peripheral 
nervous system is bound to be affected after a time if the 
central nervous system is affected. 


10423. With regard to accumulation, in your summary 
you say “ When arsenic is administered in large doses 
there seems to be no accumulation ” P—I have not put the 
sentence there quite correctly. I should have said there 
seems to be accumulation. What I have found is that 
when a very small amount of arsenic is administered daily 
there seems to be an accumulation. There is an accu- 
mulation, because one finds several days after the 
arsenic has been stopped that there may be in the body 
a larger amount of arsenic than the daily dose given. If 
One gives a very large dose of arsenic, the amount found 
in the tissues is always smaller than the amount given 
daily. 

10424. Would you put it this way, that the absolute 
amount stored up in the body may be greater with the 
small doses than with the large doses ?—No; what I want 
to say is that the body is apparently capable of storing 
up fora time a certain amount of arsenic. If small doses 
are given successively these may cumulate until the 
storage limit is reached. If, on the contrary, doses ex- 
ceeding the maximum that can be stored up in the body 
are given, elimination of the excess apparently takes 
place rapidly, so that the amount of arsenic retained 
may be less than the amount given in a single dose. 


10425. (Chairman.) In one case you mentioned a very 
large discrepancy between the quantitative estimate that 
Mr. Thomson made and your own result. I think you 
said Mr. William Thomson found 1-200th of a grain, 
and you found 1-30th of a grain ?~Yes, about. 

10426. Did you get any explanation of that discrep- 
ancy ?—I could not find any explanation of the dis- 
crepancy. I supplied Mr. Thomson with the sample of 
beer, which I had tested myself. He wanted to try it, 
and he gave me his own estimate. He used Marsh’s 
test, and I used Reinsch’s test. That is the only differ- 
ence. I mentioned this case because I was asked whether 
I was aware of any discrepancy between my results and 
those of other observers. This is the most striking dis- 
crepancy I am acquainted with. 


10427. Have you had other cases in which there was a 
satisfactory and fair agreement between your test by the 
Reinsch methods and other tests by the Marsh method ? 
-—-Generally speaking there has. been a\ marked dis- 
crepancy from the first. Quite in the early part of the 
investigation in 1900-1 the estimates made in Man- 
chester by chemists using Marsh’s method often showed 
no arsenic whatever when I found a good deal by 
Reinsch’s test. Later on, even during the months of 
January and February, 1901, after a period of experi- 
mentation, the results obtained by myself were generally 
higher than those obtained by chemists who were using 
Marsh’s method. It is only lately that the same 
specimens happened to have been examined within my 
knowledge by a chemist whose experiences can be cer- 
tainly relied upon. Mr. Thomson is a man in whom we 
have all confidence in Manchester, and I cannot account 
for the difference of results. 


10428. Are you forced to the conclusion that the 


‘Marsh test is dangerous in not finding arsenic when the 


Reinsch method will find it?—I would not go as far as 
that. It is a matter of accident sometimes when the 
test does not give the same results. I would not ven- 
ture to criticise the Marsh test, because I am not an 
expert chemist, but in my hands it has not yielded as 
good results as the Reinsch’s test. 

10429. Yet you have found very large discrepancies 
not confined to this single instance ?—In the early part 
of the investigations there were very great discrepancies. 
Several analysts could not find any arsenic, or nothing 


_ more than traces of arsenic, when Dr. Coutts and myself 


were able to find by Reinsch’s process material quantities 
wf arsenic. At that time I think facts proved that I was 
vorrect in my estimations and conclusions. 

10430. It was proved that you were right by inde- 
pendent tests ?—Yes. 

10431. By the Marsh tests?—Partly, and partly by 
she precipitation of sulphide. Professor Campbell 
Brown, of Liverpool, found very much the same quan- 
tities of arsenic by precipitation of sulphide, sometimes 
more than I have found, either in the same samples or 
in satnples obtained from the same source. Professor 


Dixon in Manchester, also by precipitation of .arsenic 


‘as sulphide, found very nearly the same quantities. 
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10432. He found it by the sulphide itself >—Yes, 


10433. It is a very serious matter if it should turn ovt 
that one test should give seven times as much as 
another ?—Yes. That discrepancy has existed before. 


10434. And it is still the same?—Yes, and it will go 
on I think so long as different methods of applying each 
test are used, 


10435. There can be no doubt that when the Marsh 
vest is applied to a solution from which a previously 
measured quantity of arsenic has been taken out, and 
the liquor again tested, nothing is found. There seems 
to be no room for error there?—I think there is 
room for considerable error. First of all, you have to 
break up the organic matter, and that is not such an 
easy process as is generally supposed. Secondly, you 
have to prove that you have entirely reduced the 
arseniuretted hydrogen as it passes through the reduction 
tube. If some part escapes, of course you lose a portion 
of the arsenic, however completely arsenic may have been 
removed from the original substance. 


10436. But we have heard that 1-200th put in ex- 
pressly could be detected by the Marsh method. The 
test is repeated on the liquor which shows nothing, 
therefore the test has taken all the arsenic out ?—Yes, 
but has the arsenic in the reduction tube been weighed ? 

10437. (Professor Thorpe.) The thing has been proved 
in another way. It was admitted to us in evidence by 
Dr. Luff that a solution of arsenious oxide, which was 
insensitive to the further action of copper, which would 
not give a Reinsch reaction, would nevertheless give 
a Marsh mirror ?—I have done the same thing myself at 
the very beginning of my investigations, and have 
already explained that the accuracy of the Reinsch’s 
process and of my quantitative method are not based on 
the complete precipitation of arsenic, 

10438. We had it also in evidence from Mr. Hehner 
that he could not rely upon the Reinsch to a greater 
degree of sensitiveness than 1/50th of a grain. He 
thought that was its limit of delicacy. But he did not 
attach any definite mits in the case of the Marsh test. 
Both he and Mr. Chapman said there was no difficulty 
in picking up 1/200th of a grain?—There is no diffi- 
culty in picking up 1/200th of a grain by Reinsch’s— 
you can even pick up 1/500ths of a grain quite easily. 
But I do not advocate Reinsch’s test because it is an 
absolutely perfect test; on the contrary, I quite grant 
it has great limitations, but these limitations are not 
more detrimental than those of the Marsh test. I have 
proved from the first that by Reinsch’s process as usually 
applied only a portion of the arsenic present in the 
solution tested is precipitated. From the same fluid a 
precipitate of arsenic may be ovtained in succession upon 
a great number of pieces cf copper. Therefore I do not 
attach any importance to the entire precipitation of 
arsenic. My point is that if you place a certain 
quantity of beer in presence of hydrochloric acid 
and of a definite quantity of copper in a_ vessel 
of a definite capacity, under exactly the same 
conditions of heat, for a certain length of time, you can 
recover in that time a quantity of arsenic which is pro- 
portional to the whole amount of arsenic present, 
provided the amount of arsenic is not too large. I 
have used a very limited quantity of unconcentrated 
beer, and thus have purposely limited the delicacy 
of the test. If I wanted to obtain a more delicate test 
I should use four times as muci beer. I might also 
reduce it by evaporation, and increase the delicacy of 
the test. 


10439. (Professor Thorpe.) That could be done by any 
method ?—(Re-written answer.) Yes; but I claim that by 
the method I use I can, without concentrating the beer, 
detect as small a quantity of arsenic as can be detected 
by the Marsh process after somewhat complicated opera- 
tions. I have purposely limited the delicacy of the 
Reinsch’s process by using only 100cc. of beer for my 
preliminary test, because I found that with this standard 
quantity of beer it was easy to detect and estimate 
1-143rd grain of arsenious acid in 1 gallon of beer. It 
is therefore obvious that I could detect and estimate a 
very much smaller amount of arsenic by using a larger 
amount of beer. This I have already stated in my 
previous evidence. I wish also to point out that out of 
the two pieces of copper employed for each test, I 
sublimate one only. No doubt that by using special 
precautions the Marsh test can yield very good results, 
but, so far, I have not found that the resuits obtained 
by it were more satisfactory than my own. There. is, 
however, one thing which seenis to me difficult to under- 
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stand, and that is the difference between the results 
obtained by Marsh’s method and by Reinsch’s process 1n 
the case to which I have previously alluded (10425). If 
the method I use is much less delicate than the Marsh’s, 
how is it that I have been able to obtain from a sample 
of beer seven times as much arsenic as an expert chemist 
could by an improved Marsh process? If from a beer 
containing 1-200th grain. of arsenious acid per gallon, 
according to the chemist, I can obtain repeatedly a 
sublimate which is five times more abundant than my) 
smallest standard sublimate (which does not even indi- 
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cate the lowest limit I can reach), it follows that by my 
method I should be able to detect easily 1-1000th grain of 
arsenious acid per gallon; and as by my method only 
100cc. of beer are sufficient to obtain a sublimate, the 
actual quantity of arsenic revealed by that method would 
on that supposition be 1-45000th of a grain, which is an 
absurdity. I am therefore led to believe that in the case 
in question the whole of the arsenic present in the beer 
was not revealed by the Marsh process, however com- 
pletely it may have been removed from the material 
tested, 
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PRESENT : 
The Right Hon. Lord Ketvin (Chatrman). 


he Right Hon. Sir Witttam Hart-DYKE. 
Sir WiLLIAM CHURCH. 


| 
| 


Professor THORPE. 
Dr. WHITELEGGE. 


Dr. BucHANAN, Secretary: 


Mr. Artuur R. Lane, called; and Examined. 


10440. Mr. B. E. R. Newlands and yourself have 
some evidence to give us regarding the presence of 
arsenic in fuel, and the mode of the treatment of fuel 
in respect of arsenic ?—Yes. 

10441. I believe Mr. Newlands is a past vice-presi- 
dent of the Institute of Chemistry and of the Society 
of Chemical Industry, and member of the Society of 
Public Analysts, etc. ?—Yes. 


10442. And you yourself are a Fellow of the Institute 
of Chemistry, member of the Society of Public Analysts, 
hon. local secretary of the London Section of the 
Society of Chemical Industry, and editor of the journal 
of the Federated Institute of Brewing ?—I am. 


1044%. I believe both you and Mr. Newlands practise 
as analytical and consulting chemists in the City of 
London ?—We do. 

10444. De you work 
in connection with brewing, 


together ?—Yes, to a large extent 
especially myself. 

10445. You have had a large experience with malting 
fuel ?—Yes. 

10446. Have you ever, in that experience, met with a 
sample free from arsenic /—I can say confidently I have 
never met with a sample free from arsenic in the course 
of a very large experience with malting fuel. 


10447. Never P—Never. 


10448. Even a fuel expressly provided for malting ? 
_No other fuel is referred to in this evidence except 
fuel obtained from maltings. 


10449. And fuel such as has been used since the 
warning which was given a year ago +—Yes. 


10450. Do you find that since the warning given a 
year ago the fnel that is used is still not free from 
‘arsenic?-—I have never met with a fuel of any kind 
whatever free from arsenic. 


10451. How do you determine arsenic in fuel ?—The 
method of determining arsenic in fuel is one which 
was described by Mr. Newlands and myself in a con- 
joint paper read before the Institute of Brewing on 
June 11th, 1901. It consists in burning a portion of 
the fuel and estimating the arsenic in the ash by the 
Marsh-Berzelius method, and in burning a second 
portion of the fuel mixed with a proportion of a base, 
such as lime, soda, or magnesia, and estimating the 
‘arsenic in the ash from that. The second determina- 
tion gives the total arsenic, the first determination 


giving the arsenic fixed by the ash. The difference 
between the two gives the volatile arsenic. 


10452. The second will be the sum of the two ?— 
The difference between the total arsenic and the fixed 
arsenic will give the volatile arsenic. 


10453. Do you consider that the second process gives 
the whole arsenic}—The second process gives the 
whole arsenic, as I have proved by numerous experi- 
ments with fuels and other organic substances, such 
as sugars and yeast, to which known quantities of 
arsenic have been added, and which have then been 
burnt in the same manner and the arsenic estimated. 


10454. Do you consider that would be a good plan 
for finding the total arsenic in worts or in beer—to dry 
it and then burn it with an added base ?—I do, I con- 
sider it a very good process indeed ; in fact, it is one 
that the joint committee of the Society of Chemical 
Industry and of Public Analysts suggested as an alter- 
native in cases in which destruction of the organic 
matter was necessary. They gave two processes, one 
the destruction of organic matter with nitric and 
sulphuric acid, and the other the burning with a base, 
as you have suggested. 


10455. The Marsh-Berzelius method would be a sim- 
pler process for beer?—In the cases you refer to, the 
final test. would be the Marsh-Berzelius method. 


10456. The Marsh-Berzelius applied direct to the 
liquor suffices for most cases ?—In my experience I have 
found that in the case of beer it gives reliable results 
when directly applied. 


10457. So that the combustion method, although it 
would succeed, would be more elaborate but not more 
sure ?—In my experience it is not necessary, but I am 
aware that some have contended that the arsenic is 
sometimes present in beer in a form in which it does 
not respond to the Marsh-Berzelius test. That has not 
been my experience. I ought to have said that I used 
hydrochloric acid when I worked with the direct Marsh 
test in beer. I believe that when sulphuric acid is 
used it is impossible to apply the Marsh test direct to 
beer with satisfactory results. 

10458. I believe that Mr. Newlands has taken out a 
patent in connection with the process you have 
described, for the treatment of fuel with'a base ?—He 
has. 


10459. Not a process for testing fuel?—Not for the 
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10460. The object then is to burn the fuel by this 
method in the malting kiln +~Yes. 


10461. Dr. McGowan has suggested some questions 
which we might put to you with reference to what you 
have told us. Have you definitely proved that the 
whole of the arsenic in fuel is retained by ignition 
with, say, sodium carbonate /—Yes, with any base such 
as lime, magnesia or sodium carbonate provided that 
the mixture be sufficiently intimate. Not only I, but 


sévetal others have proved the same thing. 


enic 
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10462. I suppose you tried two cases—sodium car- 
bonate in one case, arid lime, ordinary quicklime, in 
the other ?—Yes. 


10463. Did the results agree in those two cases P— 
Yes. 


10464. In the tables which you have handed in, the 
total arsenic determined in anthracite is, in some cases, 
equal in amount to the volatile arsenic determined ? 
—Yes. 

10465. May not this possibly indicate that some of 
the total arsenic has escaped estimation ?—If that were 
so I cannot think that it was due to the arsenic not 
being retained by the base. It may be due to some- 
thing we do not know of at the present time, some 
influence of certain substances on the Marsh-Berzelius 
method, but I am convinced that it is not to be ascribed 
to any fault in the non-retention of a portion of the 
arsenic by the base; because in the results I have 
brought forward I have always taken special care to 
intimately mix the fuel with a sufficiency of the base, 
and not only so, but, as I stated before, I have proved 
absolutely that when known quantities of arsenic are 
mixed with an organic substance and with a base and 
burnt the whole of the arsenic is retained. 


10466. Must the fuel be very finely broken up for 
this process ?—Yes; for the analytical process the finer 
the fuel is broken up the better. The more intimate 
will the admixture be. I should certainly advise that. 
My plan, is to grind the sample for analysis in an agate 
mortar, and very often sift it. 


10467. That would be too fine a powder to work in 
the malt kilns?—Just so. The only thing one can do 
on the technical scale is to coat the fuel with a base, 
such as lime wash, or to absorb a portion of solution 
of soda ash. One cannot expect to treat fuel with a 
large excess of a base such as you would in laboratory 
determinations. 


10468. Have any experiments been made to prove that 
the fuel can be so treated with lime on a practical scale 
as to give no arsenic in the fumes when it is burnt in the 
kiln ?—I have a large number of analyses here proving 
that malt dried with fuels so treated contains only 
negligable quantities of arsenic—generally 1-1000th of 
a grain per lb., or below. 


10469. To return to the method of testing: what 
volume of liquid do you employ in the Marsh-Berzelius 
apparatus ?—The volume of liquid employed is the same 
as that indicated in the report of the conjoint commit- 
tee of the Society of Public Analysts and of Chemical 
Industry. I was one of the committee, and the method 
I adopt is in all cases the committee method. 


10470. Does the volume used appreciably affect the 
depth of the mirror obtained ?—I believe it does. But 
mcst of my experiments have been made with the size 
of flask recommended in the committee’s report, and I 
have really very little experience except in the early 
days of the arsenic scare to prove that. 

10471. You believe that not quite the same mirror 
would be obtained with a certain quantity of arsenic 
and 30 cubic centimetres of liquid as you would get 


_ with the same quantity of arsenic and 50 cubic centi 


metres of liquid ?—I believe that would be the case. 


- 10472. The mirror would be different ?—I believe it 
would. I regard the quantitative Berzelius-Marsh test 
as a purely empirical one. Whatever apparatus I was 
working with I should make my set of standard mirrors 
for that apparatus, and then it would have no effect 
whatever upon the quantitative results, provided I used 
the mirrors’ obtained with the same apparatus that I 
was working in the actual analyses. 


_ 10473. So that if you were going to use 50 cubic centi- 

metres of liquid in your test you would make your 
standards from the known quantity of arsenic put inte 
the 50 cubic centimetres ?—Yes, exactly. 


4576. 
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10474. Would it be necessary to vary the amounts of 
lime used in the ignition for estimation of the total 
arsenic in the case of, say, 1 gramme or 10 grammes of 
fuel?—I should say decidedly yes, because in all cases 
an excess is employed. If I used ten times the amount 
of fuel I should use generally ten times the amount of 
base, 


10475. What weight of base do you consider proper in 
proportion to the fuel ?—I think, provided the mixture 
is intimate, 10 grammes of fuel require only 1 gramme of 
base. That is quite a sufficient excess—that is a very 
large excess indeed. 


10476. (Sir William Hart-Dyke.) You use it pro rata 
according to the quantity?—Yes. I believe the amount 
recommended in the report of the joint committee is 
equal portions of a base and fuel. That is more than I 
employ ; in fact, it is more than is necessary. 


10477. (Chairman.) In the furnaces of the malt kilns 
the proportion of weight of lime to weight of fuel must 
be very small?—Very small indeed; in fact, 5 per cent. 
is the most we have experimented with; 5 per cent. of 
lime added in the form of a wash is found to be ample. 


10478. Is that found quite sufficient to keep down all 
the arsenic ?—Yes; provided, of course, that the fuels 
be not too arsenical. I have no experience with highly 
arsenical fuels, because I have not gone out of my way 
to get such fuels. I have simply analysed those fuels 
which came from maltsters. Although I have met with 
very bad samples of anthracite, I have had no fuels of 
the highly arsenical nature such as I have seen in pub- 
lished analyses—gas cokes, for instance. I do not know 
what would happen if one employed such highly arsenical 
ae Then, I take it, one would have to use more 

ase. 


10479. On extracting the ignited residue of ash and 
base with acid, may not some of the arsenic be in an 
insoluble form, such as sulphide?—That certainly is a 
point which occurred to me. As a matter of fact it is 
so. When one dissolves the ash of a coke, say in hydro- 
chloric acid, a large volume of sulphuretted hydrogen 
is always evolved; but it must be remembered that even 
if sulphide of arsenic were formed I know from my own 
experience that it responds to the Marsh test as. easily 
as arsenious oxide does, possibly because we are dealing 
with so large a dilution that the sulphide is in that 
dilution a soluble compound. [I believe it to be. 


10480. You do not feel quite sure, but it is possible 
that some of the arsenic may be converted to an in- 
soluble form, such as sulphide, and be removed from the 
sphere of action of the Marsh test ?—I think very likely 
some of it may exist as sulphide, but that will not be 
removed from the sphere of action because it will re 
spond to the Marsh test. I do not admit that in the 
dilutions that we employ in the Marsh test arsenious 
sulphide is an insoluble compound ; I believe it to be a 
soluble compound. I am speaking from memory, but I 
believe the solubility is something like one part in 
7,000,000, and we have usually a much greater dilution 
than that. 


10481. Do you think it would be an improvement if 
the residue of your combustion was oxidised ?—That is 
my practice at the present time. At first my results 
were obtained by heating the residue with an excess of 
hydrochloric acid at about 70ceg. C. for a short time, 
allowing it to remain for about 12 hours, making up the 
volume, or using it direct as the case might be, intro- 
ducing it into the Marsh apparatus on the following 
day. The method I have adopted recently is to heat 
with hydrochloric acid and a few drops of nitric acid 
until the whole of the sulphuretted hydrogen is de- 
stroyed. I heat it for a long time in that way, and 
allow it to stand for a number of hours. Before intro 
ducing it into the Marsh apparatus I add a little suk 
phurous acid to destroy any nitric acid present. I also 
have used bromine as an oxidising agent in the case of 
the residues of some cokes, 


10482. Is bromine an oxidising agent P—Yes, 


10483. How does bromine act. as an oxidiser—where 
does the oxygen come from if you use bromine ?—~ 
Bromine acts as an oxidiser in becoming converted int¢ 
hydrebromic acid; it combines with the hydrogen from 
tne water and thus liberates an atom of oxygen. 

10484. After moistening your residue with nitric acid 
or otherwise treating it as you have described to oxidise 
it, do you evaporate it to dryness and re-ignite it !— 
No, I do not, 
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10485. Do you take it in its moist state and put it 
into the Marsh apparatus ?—Yes, I should consider it 
dangerous to evaporate in the case of small quantities of 
arsenic, because when the whole of the nitric acid is 
cemoved I believe that the hydrochloric acid might 
possibly act as a reducing agent, and volatilise a portion 
of the arsenic as chloride, especially in the presence of 
iron, because we have a well-known analytical process of 
determining arsenic by distilling with hydrochloric acid 
in the presence: of iron salt. 


10486. Does the presence of, say, 1-10th of a grain of 
ferric iron in the Marsh apparatus prevent the forma- 
tion of a mirror of quantitative accuracy ?—I have no 
experience, or very little experience, of the addition of 
iron salts to the Marsh apparatus, but I have experience 
in the granulation of zine with a salt of iron, in which it 
was found to considerably impair the sensitiveness of 
the zinc. By sensitiveness I mean the depth of the 
mirror formed with a known amount of arsenic. Some 
time ago I endeavoured to remove arsenic from arsenical 
zine by various means, and one idea which suggested 
itself to me was to fuse the zinc, or endeavour to fuse 
it, with metallic chlorides, and among the metallic 
chlorides I chose for this purpose was ferric chloride. 
The method, I may say, was not successful. The zinc 
which I obtained contained a trace of iron, and it was 
so very insensitive that it would not show in the Marsh 
apparatus a mirror when 1-100th of a milligramme of 
arsenious oxide was introduced, whereas ordinary pure 
zine free from arsenic—pure zinc—will show 1-1,000th 
of a milligramme. 


10487. 1-1,000th of a milligramme in what quantity ? 
—In the Marsh apparatus as recommended by the com~ 
mittee, say 100cc. of liquid. 


10488. Does your answer apply equally to ferrous iron 
and ferric ironP—I am afraid I cannot give the Com- 
mission any evidence on the systematic addition of either 
ferrous iron or ferric iron to the Marsh apparatus; I 
cannot supplement what I have said in regard to iron in 
any way. I know it has been stated that the presence 
of a slight amount of iron in the zine tends to increase 
the mirror; we have a statement in our report by Mr. 
Allen, of Sheffield, to that effect, but I have no evidence 
on that point. 


10489. (Professor Thorpe.) May I point out that ap- 
parently there is a contradiction in terms—the iron in 
the Marsh apparatus is ferrous iron >—It must be ferrous 
iron, only of course the reduction of ferric iron which is 
in the insoluble state of ferric oxide, provided you have 
not dissolved it all up, may be a slow process, though 
there is an error involved in that in the first place, 
because you ought to dissolve it all up. 


10490. (Chairman.) Do you find that as regards arsenic 
different samples of anthracite are uniform ?—I find that 
anthracite is anything but uniform. I believe that to 
present a great difficulty. One of the greatest difficul- 
ties met with in the analysis of anthracite qud ars&mic is 
to obtain a uniform sample of a given bulk. 


10491. Do you find it possible to obtain a representa- 
tive sample of Welsh anthracite ?-—I find it possible te 
obtain fairly representative samples, but I have some 
figures which I can give the Commission illustrating the 
selection, or the attempt at selection, of average samples 
from the same bulk. Three samples, each of which may 
be described as average samples, were taken from the 
same bulk. No. 1 gave 1-30th of a grain of volatile 
arsenic per lb., and 1-333rd of a grain of fixed arsenic. 
No. 2 gave 1-50th of a grain of volatile arsenic per Ib., 
and 1-50th of a grain of fixed arsenic. No. 3 gave 1-33rd 
of a grain of volatile arsenic per lb., and 1-33rd of a 
grain of £xed arsenic. From these samples some pieces 
containing slate were selected which contained very 
much larger quantities of arsenic; for instance, 1th of a 
grain of volatile arsenic per lb. and }th of a grain of 
fixed arsenic. Perhaps I may show: you these two 
samples, one of which is an average sample of the fuel 
used. You will see, if you look at the bad sample, that 
there are veins of slate running through it. 


_ 10492. I see no signs of pyrites?—There are none 
apparently ; I have not observed any. 


10493. If you chose a pyritic sample, the quantity of 
arsenic would be considerably gregter ?—I believe the 
chief source of arsenic in all coal is pyrites. 


10494. And yet in these there are no pyrites to be 
seen ?—I have also stated in my précis that slate is also 
a source of arsenic. 


10495. (Professor Thorpe.) Do you mean that the slate 
per se is srsenical, or that pyrites is associated with the 
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slate ?—I cannot say that. I find that slate in all cases, Mr. 
isolated from anthracite, contains arsenic. I have one A. R. Ling 
case here in which 12 grains per lb. of total arsenic .. ——— 
were found in the slate. 20 June 190 


10496. In the slate ?—Yes. 


10497. You have no evidence as to the form of com- 
bination ?—No, I have not examined it under the micro- 
scope. 





10498. (Chairman.) Have you tested pyrites, what Arsenic in 
we used to call slate diamond, and what percentage of pyrites fron 
arsenie did it contain?—I have tested for the purpose 2thracite. 
of this evidence several pieces of pyrites obtained from 
Welsh anthracite, and they contained the least arsenic 
of any pyrites I have examined. I have a piece here, 
for instance, in which I found 10 grains per lb. of 
arsenic. In other samples I have found less, for example, 

7 grains of arsenic per lb, 


10499. Have you sometimes found large pieces of py- 
rites embedded in the anthracite, such as slate diamond ? 
—I have done. 


10500. But you have not tested such a specimen by 
itself to see what proportion of pure pyrites it contains ? 
—No; I should say that such a specimen as that would 
contain 90 per cent., or even more, of the pyrites. 

10501. And that containing 10 grains per Ib. gives you 
an idea of how much the pyrites itself contains P—Yes. 
Pyrites, I ought to say, from other coal contains very 
much larger quantities of arsenic than that, but from 
anthracite coal I have not found more, although I believe 
others have done so. 


10502. Does pyrites occur in veins and sometimes in Presence of 
the middle of pieces of coal?—That is so, but I do not pyrites can 
think the latter is often the case. / not always 


10503. Is it always possible to detect the presence of pee 
pyrites by the external appearance of the coal ?—Cer- . 
tainly not. It is not always possible to detect arsenical 
contamination from the external appearance of the coal. 


10504. The specimen that contains a quarter of a 
grain per pound of volatile arsenic and one-eighth of a 
grain of fixed arsenic shows no external signs of pyrites ? 
It shows no external signs of pyrites, but it does show 
signs of the presence of slate, and such a specimen as 
thas I should regard with the greatest suspicion. 


10505. If these pieces were broken up much smaller, 
would pyrites be visible ?—I have not found it visible. 


10506. It may be so finely mixed with the anthracite 
zs not to be perceptible to the naked eye ?—I cannot say 
whether thai sample contains pyrites or not. lis 
arsenic may be derived from pyrites, but I have no 
proof that it is. 


10507. (Professor Thorpe.) Have no _ petrographic 
analyses of these materials been made in the same way 
that geologists make analyses, by slicing them up and 
looking at them through the microscope ?—It is quite 
possible, I should imagine, to detect the minerals in a 
thin section by means of the polarising microscope. 


10508. Have not you or the other analysts who have 
been working in this matter done that?—I am afraid 
thet so many things have arisen on this question that we 
have not had time to do so; I can find no record of 
mineralogists having done such a thing. I quite agree 
that it should be done. 


Pyrites in 


10509. (Chairman.) The chief source of arsenic in all t 
anthracite 


coal is the pyrites or coal brasses ?—Yes. . 


10510. Are these pyrites chiefly iron sulphide, or are 
they also copper sulphide?+I have found no copper 
whatever in coal brasses, although I believe the pre- 
sence of copper is occasionally recorded in analyses of 
coal brasses. 


10511. May pyrites occur not as brasses but as black 
pyrites mingled with the coal ?—Certainly it may. 


10512. Do you think it is probable that such black 
pyrites may form a very fine mechanical mixture ?—That 
T believe to be the case. ; 


10513. When pyrites occurs in high grade anthracite 
containing but little ash, is the greater portion of the 
arsenic vyolatilised on burning the anthracite ?—That 
would be the case: ; 


10514. Would it be the case if the anthracite had pre- 
viously been treated with a base?--No. Provided a_ 
sufficiency of the base were used. If 5 per cent. of the 
base were used in practice, practically the whole could 
be kept back, 
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_ 10515. You tell us that the presence of coal brasses 
in anthracite has been long known, and that at one 
time it was regarded as one of the advantages of this 
fuel from a malting point of view?—That is so, on 
account of the sulphur it contained. The sulphur rises 
and comes into contact with the malt, and bleaches it 
to a certain extent, and those maltsters who liked pale 
malts attached importance to the presence of pyrites in 
the old days on that account. I have an extract deal- 
ing with the subject from an old book, called the 
“London and Country Brewer,’ published in the 
eighteenth century. The author there speaks of a cer- 
tain brand of anthracite coal in which pyrites is found, 
which is distinctly favourable to the producton of pale 
malts by reason, he says, of the sulphur it contains. 
In fact, so much sulphur does it contain that he states 
it was impossible to remain in a room in which it was 
being burnt. ; 

10516. I have a distinct recollection of going through 
a malt kiln just a year ago in which anthracite, sup- 
posed to be of the very best quality for malting, was 
used, but I remember noticing on the floors a very 
decidedly pungent odour; was that. sulphur ?—Pro- 
bably it was sulphur, but I could not:say. 


10517. That itself seems to prove that there must 
have been pyrites ?—Yes. 


10518. The charcoal could not have given anything 
like a pungent smell ?—No, it could not. 


10519. In walking over a malt floor during the pro- 
cess, 18 a pungent smell generally noticeable ?—In cases 
in which the very best selected anthracites are used 
there certainly is not any noticeable odour, not as a 
rule. 


10520. But hitherto that has been regarded as any- 
thing but an evil?—Yes, because, as I have explained, 
the sulphur bleaches the malt, and maltsters like to 
have as pale a malt as possible, other things being 
equal, and also want to please the eye of their customers. 


10521. There was no suspicion of arsenic in connec- 
tion with the material that gave that bleaching pro- 
perty ?—In the old days, no. No one had any idea 
before the arsenic scare that malt contained arsenic, or 
was liable to contain arsenic. 


10522. I see it is stated in the “ London and Country 
Brewer ” that no malting fuel “is so much in esteem as 
the golden streaked coal of Tenby, which is endowed 
with so much sulphur that in the ships that come from 
thence they can hardly bear the room it is burnt in, and 
at Bristol is sold for 8d. a bushel, where they are in no 
small concern for this sort of coal, because its great use- 
fulness has of late encouraged them to dig so much out 
that their mines at this place are almost exhausted.” 
Ts it on record that there were any illnesses from drink- 
ing beer in those days ?—I am not aware of any, 


10523. But a good many people who consumed two or 
three gallons of beer a week may have been poisoned in 
virtue of that coal which was in so much request ?/—They 
may have been so. 

10524. You have spoken of the difficulty of obtaining 
a representative sample of anthracite. Is that an argu- 
ment against the possibility of accurately selecting 
samples sufficiently free from arsenic for malting pur- 

ses ?—I think it is a strong argument against it; I 
would go further than that and say that even if it were 
possible to select a sample for analysis it would not be 
possible to ensure that the maltster every day of his 
work is making use of an average sample. As I have 
already stated, anthracite is so very variable in its com- 
position, that one day he may be making use of a sample 
containing very much more than he was using another 
day, so that the analysis of an average sample would 
not help entirely, although it would be helpful. 


101 


10525. Even if a maltster’s ayerage anthracite was Mr. 
sutticiently free from arsenic he could not be sure that A. R, Ling. 
on some dates some tons would be used which would 
contain a dangerous amount of arsenic?—I would not 2) June 1902. 
go so far as to say dangerous, because I do not know what 
that means, but I would say that he could not ensure 
that his malts would not vary in the amount of arsenic 





they contained; he could not be sure that he wus 


making use every day of an average sample. 


10526. Has attention to fuel in your experience done Less arsenic 
much to reduce the amount of arsenic in malt?—TI lately in 
think it has; in fact I am sure it has. When I first malting 
commenced to examine fuels for arsenic by the method anthracite. 
I have described to you, in April or May of last year, 
one met with anthracite containing certainly larger 
quantities of arsenic than one does at the present time. 


10527. In the early part of 1901 did you meet with 
samples of malt containing 1-50th to 1-25th of a grain 
per pound ?—That is so. Those samples were obtained 
ne the maltsters, and it is probable they were all coke 

ried. 


10528 (Sir 
bably gas coke. 

10529. (Chairman.) Do you mean that anthracite had 
been used in the malting and gas coke in drying the 
malt ?-- No, I mean that in the samples containing these 
very large quantities of arsenic, coke had been used 
throughout for drying; but that was in the early days 
of the arsenic inquiry, 

10530. At the present time what amount of arsenic 
inay be frequently found in malt ?—In malts dried with 
anthracite or said to be dried with anthracite, we 
seldom find more than 1-300th of a grain per pound. I 
should say that in samples which come to us without 
our knowing how they have been treated it is rare to 
find more than 1-150th of a grain of arsenic per pound of 
malt. 


10531. With selected anthracite containing 1-25th of Calculated 
a grain of volatile arsenic per pound, you account for as amount of 
much as 1-150th of a grain per pound in the malt ?— arsenic in 
There is a possibility of the malt containing as much anthracite 
as that, assuming the whole of the volatile arsenic which may 
reached it, but this is simply a ‘calculation. reach malt. 


10532. If a portion of the volatile arsenic was fixed, 
by lime for instance, then it could not give as much 
as 1-150th of a grain per pound of malt ?—It would not, 
in my experience. 

10533. Is chemical analysis practically successful as a 
means of control when applied to the fuel used in malt- 
ing ?—I think not, I believe it affords a very valuable 
help, but I do not think its indications can be taken as 
final for the reason I have just stated—that it is 
very difficult to obtain an average sample, and im- 
possible to ensure that the maltster is always making 
use of an average sample. 


10534. In respect of statutory requirements in regard 
to malting fuel or anthracite, would it be practicable 
that the statutory requirement should be that the 
anthracite uniformly should contain less than a certain 
amount of arsenic ?—I think it might be valuable to fix 
a standard of some kind, but I think it should be a 
very lax standard, for the reason I have just stated. 


10535. (Sir William Hart-Dyke.) You mean that a 
large margin should be allowed?—Yes, with a large 
margin I think it would be helpful. 


10536. (Chairman.) Do you suggest any statutory 
requirement as to the amount of arsenic allowable per 
pound of anthracite ?—I have handed in several analyses 
of samples of anthracite, and I think it may be judged 
from the values obtained with these samples what can be 
done by selection, and what amount of arsenic, volatile 
and fixed, may he expected in the best samples, 


Wiliam Hart-Dyke.) Gas coke ?—Pro- 
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Mr. The analytical results handed in were as follows :— Mr. 
A. kh. Ling. A, R. Ling. 
20 June-1902, ANALYTICAL RESULTS, 20 June 1902, 








All the fuels referred to in the following tables were obtained from maltings :— 


I.—ARSENIC IN WELSH ANTHRACITE. 

































































Good Samples : “ Tr Til. IV, : VI; WL loss 
Volatile arsenic - Grain perlb.) 1-30th Nil 1-23rd 1-50th Nil Nil 1-140th 
Fixed, 5 - s » | 1+833rd 1-24th 1-14th 1-50th 1-24th 1-14th 1-70th 

VIII. Ix. X. XI. XII. XIII. XIV. 
Volatile arsenic - Grainperlb.) Nil 1-338rd Nil 1-140th | 1-110th | 1-70th | - 1-140th 
Fixed _,, inert as 1-52nd | 1-38rd | 1-50th | 1-20th | 1-70th | 1-70th | 1-11th 
XV. XVI. XVII. XVIII. XIX. XX. XXI. 
Volatilearsenic - Grainper lb.) 1-35th 1-70th 1-140th 1-110th | 1-50th 1-1000th | 1-24th 
Fixed - - Bio 1-35th 1-70th 1-28th 1-35th 1-70th 1-55th 1-9th 
| | | ie 

Bad Samples : L. ia TT, “iB a 
Volatile arsenic - Grain per lb. 1-8th | 1-6th | CAth rome | lird 
Fixed aah 3 ra 1-3rd 1-10th | 1-8th | 3-5ths 

N.B.—Nos. L., I1., and ILI. were slaty. No. IV. contained a large proportion of pyrites. 
Pyrites (Coal brasses) from Anthracite. 
1. II. ihe oh 
Arsenic - - - Huth ate - Grains per lb. 7 11 3-4ths. 
Shale from Anthracite. 
Arsenic : - - - - - - - - - Grains per lb. 13 
IL—ARSENIC IN OVEN COKE. 
aes re ae —— Dasani ces 2 he pa a 
» gn TE III. IV. V. hath 
Volatile arsenic - Grain per |b. 1-100th 1-30th 1-140th . 1-76th Nil 1-9th 
Fixed af - As fel 1-16th 1-30th 1-17th 1-18th 1-20th 1-5th 
VII. VIIl. IX. X. XL 
Volatile arsenic - Grain per lb. 1-7th Nil 1-8th 1-200th 1-10th -— 
Fixed .,, HS att 1-6th 1-20th 1-5th 1-14th 1-5th KS 
II. crAR GENES) iN GAS COKE. 
a eat 3 Sopp Ta 

| | 14 ee TE 1B Maeda hr V. 

Volatile arsenic Grain per lb. | 1-14th 1-14th 1-16th | 1-25th 1-24th 

Fixed ,, ah alae Oe pe ete Sent 1-5th 122th ve inne sates 1-8th 

| 








‘IV.—ARSENIC IN MALTS DRIED WITH TREATED AND UNTREATED FUEL. 





Mr. J. L. BakEr’s Results pee Journal of Federated Institutes of mewn 1901, p. 329). 
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Fuel employed. Arsenic in Malt. 
Grain per lb. 

Coke alone - < : LC : 2 - : B 1-220th 

Coke and 5% of mk of Pie. 4 - Z - : 2 2 : 1-600th 

Coke and 5% oz slaked lime yf Be 2 = - - : z : Nil 

Coke alone - - = = : = - 2 - : ¢ 1-245th - 
Coke and 5% st Slaked lime - - - c - 5 i 2 = 2 2 2 Nil 
Anthracite alone - = : é : - - - = x 1-300th 
Anthracite and 5% of lime . : - : - - - - - : : / Nil 





W.B.—-Mr, Baker regards any sample containing less than 1-750th grain per Ib. as free from arsenic. 
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V.—ARSENIC IN MALTS DRIED WITH LIMED COKE—AMOUNT OF ARSENIC IN THE COKE _- 














June 1902. mak 
punne.te UNKNOWN. INSTRUCTIONS GIVEN, BUT NO PERSONAL SUPERVISION EXERCISED. = 22¢nek-2 
Our OWN ANALYSES. 

L IL. IIL. IV. V. 
Arsenic - . - Grain per lb. 1-350th 1-500th 1-200th 1-370th 1-300th 
VI. VIL. VILL. ThE x. 
a a 1-480th 1-290th 1-500th 1-600th 1-250th 


VI.—ARSENIC IN MALTS DRIED OFF WITH GAS COKE (TREATED AND UNTREATED) 
AND WITH ANTHRACITE. 


ANALYSES OF THE FUELS 





Gas Coke (untreated) : 


Volatile arsenic miiki tee Meare Peep eE ee sur’ Lote » te Catan perth, 1-20th 

Fixed patties tog O-trw teem AE wi cee laa Ef 59 ii 1-8th 
Same Coke (treated with 5 per cent. of Soda Ash in solution) : 

Volatile arsenic St Ae OMe otter sou. v Pitas i n Nil. 

Fixed ret - . . - - - . : . 9 es 1-5th 
Anthracite : 

Volatile arsenic oe eed Aesp ieeeeoress | SNE SY hs Wi m 1-70th 

Fixed “Shak ba yah cae aa : . PO, : is fe 1-70th 


MALT DRIED WITH THESE FUELS. 





7 ype 
| 
Untreated | Treated 
Coke. Coke. 
Arsenic - = - : - - Grain per Ib.|  1-100th 1-500th 1-500th 


Anthracite 











VIL.—ARSENIC IN MALTS DRIED WITH MIXTURES OF ANTHRACITE AND LIMED COKE. 


In the case of the following trials, instructions were given as to the treatment, which was at firs persona.y 
supervised. ‘ . : 
Fuel employed.—Limed coke and mixtures of it with untreated anthracite. 


ANALYSES OF THE FUEL. 








Anthractte. Coke untreated. . 


Volatile arsenic = - - - : - Grain per Ib. 1-50th 1-55th 
Fixed OPA TA sae Sho ia OTS Dh, . " 1-100th 1-21st 


ANALYSES OF THE MALTS. 


opt: -— 22 











Puel employed. Arsenic in Malt. 








Grain per Ib, | 
Half limed coke - - 


Ay E uJ s = oy ri a we = ) . 

Half anthracite C 4 é : J . ‘2 s ; i ali. 1-570th 
PAP NGRT COKE Oily HAs) OLUTION "F-14008 
Two-thirds limed coke Z = = 2 = : 3 2 s - |) ee 
One-third anthracite - = - e = 2 J - arte 
Rscr oko only) DRS FIA Gh Nd DOIEIE Ue eT Tals amtk oe cee he 1-1400th : 
Half limed coke 2 - s - = 4 MENS vo 3 Bay Mees 
Half anthracite < - : = : < . s a " A a hf . + 
Lae are ecu - - : : = . - i - | 1-714th 
Half limed coke = : 2 es ‘ Lijivnk ; 
Hol entheaeiie Sea aM? > nfa-hicon ab Sank eel ibsemTpmucre. aad. say 20 i 1-360th 
Half limed coke Sy nf : ‘ 2 ’ 55 1 

ear TO oj} 380th 


. Half anthracite ant eee ane 


> A Oat « ier 


Mr. 
ALR. Ling. 
20 June 1902, 
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FURTHER 


Fuel employed. 


Half anthracite es - - - = 
Half limed coke -- - - - - 
Half anthracite - - - - 
Half limed coke = - : : - 
All limed coke - - - - - 
All limed coke - 
Half anthracite . - . - - - 
Half limed coke’ - - : - z 
Half anthracite == - - - - - 
Half limed coke = + . < - 


SERIES oF Matts DrieD puRING May, 


ROYAL COMMISSION ON ARSENICAL POISONING : 











1902. 
Arsene. 
Grain per |b. 
Se. ieee Ra ne 
oy oe ee 
ye ee 1-1000th 
ee oe ae 1-1000th 
Re ete 
i aes? cu) a \ 1-1000th_ 


The anthracite and coke were the same as used in the previous series. 


10537. In bad samples of anthracite you found arsenic 
in a volatile condition equal to one-quarter of a grain 
per lb. ?—I have found as much as one and one-third 
grains per lb. 

10538. You have found volatile arsenic equal to one 
and one-third of a grain per lb. 7—That is so. Of course, 
these should be out of the question entirely. They 
would never come forward with the control now exer- 
cised. This 14 grain per lb. is simply stated as an 
actual fact, but such a sample would, I believe, be 
refused at once, because it obviously contained pyrites. 

10539. But in the eighteenth century such specimens 
would be preferred for malting ?—Apparently so from 
the statement I have quoted. 

10540. Coke is a more homogeneous material than 
anthracite, is it not P—It certainly is. It is much easier 
to sample coke than anthracite. 

10541. But as a rule coke contains more arsenic than 
the best anthracite P—That is so. 

10542. Oven coke contains less, however, than gas 
coke ?—The best oven coke certainly contains less than 
gas coke. It is perfectly possible I believe by selection 
of the coal before coking to obtain oven coke as pure, 
as regards arsenic, as the best anthracite. 

10543. You have found samples of oven coke contain- 
ing as much as one-seventh of a grain per Ib. of volatile 
arsenic ?—I have. 

10544. In other specimens of oven coke you found 
practically the whole of the arsenic has been in a fixed 
condition >—That is so. 

10545. Have you found how much arsenic there was 
in the fixed condition?—In a fixed condition in speci- 
mens containing no volatile arsenic I found in two cases 
1-20th of a grain per lb. 

10546. And of volatile arsenic?—There was none in 
those two cases. 

10547. The largest and the smallest amounts of vola- 
tile arsenic in gas coke were } grain per Ib. and 1-25th 
grain per lb. ?—Yes. eerie 

10548. Does that apply to the largest and smallest? 
—Yes, in the samples which have come under my notice 
of gas coke used for malting. 

10549. It is generally asserted that gas coke is more 
arsenical than oven coke; is that probably the case ?— 
That is probably the case. ‘ 

10550. The samples you examined were obtained from 
maltings ?—All the analyses given here are of fuels from 
maltings. 

10551. Fuels that have been to some extent selected ? 
—Yes, that would be presumably the case. 

10552. Since the warnings of a year ago?—I should 
take it that they had really to some extent been 
selected, otherwise they would have been more 
arsenical. 

10553. You have something to tell us about malt dried 
with treated coke and with anthracite untreated ?— 
I have a series of systematic experiments with malt 
dried with fuel, untreated and treated anthracite, and 
treated coke, that is to say, treated with a base. 

10554. (Sir William Hart-Dyke.) How treated ?— 
Treated with 5 per cent. of lime, for example. 

10555. (Chairman.) Five per cent. of powdered lime 
mixed with the fuel?—Slakea lime. If I may give the 
Comraission some of the numbers obtained, I will do 


so.’ The last series (No. VIL.) will be the mest instruc- 
tive, because I know everything about these. I have 
analysed both the anthracite and the coke. The anthra- 
cite contained 1-50th of a grain of volatile arsenic and 
1-100th of fixed arsenic; the coke contained 1-55th of 
a grain of volatile arsenic, and 1-21 of a grain of fixed 
arsenic. The fuel employed was a mixture of limed 
coke and unlimed anthracite, or entirely limed coke. 
When.I speak of limed coke in this case 1 mean this 
coke treated with 5 per cent. of lime in the form of 
cream. In one case, in which half limed coke and half 
anthracite were employed, 1-570th of a grain per lb. of 
arsenic was found in the malt, whereas when all limed 
coke was employed 1-1,400th of a grain was found in 
the malt. 

10556. What do you mean by half limed?+The fuel 
consisted of half coke treated. with, lime and _ half 
anthracite untreated. ge 

10557. Half of it treated and half untreated p—An- 
thracite untreated mixed with the same weight of coke 


_ treated. 


10558. (Sir William Hart-Dyke.) That would weaken 
the remedy by 50 per cent., would it not? You have a 
portion, one-half subjected to the treatment and the 
other half not and then you mix the two things to- 
gether P—Yes, the object of these experiments was to 
show that treated coke is a better fuel than untreated 
anthracite. If you will look down the numbers given 
you will see that the arsenic is the greater the larger 
the proportion of untreated anthracite present. In the 
experiments with treated coke alone the malts contained 
less arsenic than where anthracite was present un- 
treated. 


10559. (Chairman.) The treatment is by milk of lime; 
how is that brought to bear upon the coke? Is it all 
dried with coke? You say, for instance, 5 per cent. ; 
is that 5 per cent. of lime P—Yes. 


10560. It is not 5 per cent. of the milk of lime ?— 
No, 5 per cent. of the lime made into milk of time. 


10561. It is dried on the ccke ?—The coke is broken 
into moderately small pieces, such as the maltster uses 
for his firing. The lime is slaked first of all and then 
mixed with water into a cream, and the cream added 
to the fuel, and the fuel shovelled together. Or the 
lime is simply slaked with sufficient water, by which it 
falls to powder, and then also shovelled together with 
the fuel. That is the general mode of treatment; in 
fact, it is with the milk of lime treated in the way I have 
described that these experiments have been conducted, 
and 5 per cent. of lime to 95 per cent. of fuel was the 
proportion used. 


10562. If the coke were merely dropped into a vat of 
milk of lime and taken out again, would that be satis- 
factory treatment?—Yes. In fact, I have found in 
former experiments that a very small amount of lime 
is effective, that very good results can be obtained by 
simply saturating coke with lme water. This was 
stated in the paper read by Mr. Newlands and myself 
before the Institute of Brewing. 

10563. Saturating the coke would bring the lime water 
all through the body of the coke ?—Yes. 

10564. Anthracite could not be treated in that way? 
—It cold not. We found that coke drenched with lime 
water led to a malt containing 1-300th of a grain per Ib., 
and in another case gas coke containing about 1-25th 
of a grain volatile arsenic per Ib. was used, it was 
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lime suffices apparently. . 


- 10565. How is the coke dried after being treated wit 
milk of lime ?—Simply allowed to dry on the floors. 


10566. Without heat?—Yes. There is a small amount 
of evaporation when placed upon the furnace, but that 
is nothing. | \ . 

10567. But treatment of anthracite will not be so 
easy, because the milk of lime will not adhere to the 
anthracite ?—That .is so. My idea is this, that good 
selection, coupled with chemical analysis of anthracite, 
and in conjunction with basie treatment, should give 
the best result. 
certain of obtaining a malt containing probably less 
than 1-500th of a grain: per lb. of arsenic. I think the 
treatment of anthracite with a base gets over the diffi- 
culty the malister hasi in not employing an average 
sample everyday. I: do not mean to suggest using a 
fuel containing so high a proportion of arsenic as 1-4th 
of a grain per 1b., or anything of that kind, but I think 
selection combined: with basic treatment should prove 
successful. 


10568. From what you have told us, it seems that 
coke, either gas coke or oven coke, treated with milk 
of lime, may be safer than well-selected anthracite with- 
out treatment!—That is my contention. I think the 
malt arialyses I have given bear on this point most 
strongly... % ne 

10569. Do you consider that it would be safe to allow 
gas coke or oven coke, whichever is cheaper, to be used, 
provided the treatment was applied?—I do not con- 
sider that gas coke should be used indiscriminately. I 
think, provided proper selection be carried out, in con- 
junction with the control which can be afforded by 
chemical analysis of a sample taken from the bulk, the 
maltster should be at liberty to use treated oven coke 
or even treated gas coke. © ; 

10570. Do you believe that malt is sometimes cov- 
taminated with dust carried up mechanically from the 
furnace,or from elsewhere ?—I do. It has been stated by 
many authorities on the subject that that is the case, but 
I consider that any contamination caused by this dust 
can be practically ignored. 

10571. The amount of it you consider to be very 
small ?—The amount is very small, although the dust 
itself may contain large quantities of arsenic. I have 
found in, the dust taken from the spreader three to five 
grains of arsenic per lb. The spreader is the arrange- 
ment placed over the furnace. 

10572. If much of that dust gets on the malt it will 
make .a large contamination?—I have it on good 
authority that 1 lb. of this dust can be caught from 


about 10 cwt. of coal, by an arrangement placed be-- 


tween the kiln. floor and the furnace, and assuming the 
largest amount of arsenic I have found in this dust, five 
grains per;|b., reckoning one part by, weight of fuel to 
five parts of malt, this would lead to the contamination 
of 1-1,120th grain arsenic per lb. of malt. 

°10573.:1f all the dust got in?—Yes, and it is not 
likely to all get in. 


10574. (Sir William Hart-Dyke.). You act as analyst, 
‘do you not, for a large number of brewing firms?—TI act 
as analyst for some brewing firms. I act as adviser, 
too. 

10575. Of - course you are aware of all the circum- 
stances attending what is called the Manchester scare? 
—Yes. ; 

10576. In pursuing your avocation of ‘an analyst, 
have you lately found traces of arsenic in any glucose 
you have examined ?—I have, and that rather bears upon 
the question of controlling things by analysis, because 
although I have found on an average that glucose con- 
tains negligible quantities ‘of arsenic, only recently I 
discovered in a sample of foreign glucose, either Ameri- 
can or German, I:cannot say which, as much as/1-12th of 
a grain per lb. 

10577. Was that very lately?—The week before last, 
I think, | ; ae 

10578. Discovering that, you are rather led to the 
_conclusion that. this system of analysis must be very 
“vigorously pursued?—Yes. I do not think it would be 
at all safe nowadays not to test for arsenic. Everything 
connected with brewing is tested for arsenic by analysts, 
I think. 


4576. 


It should, in fact, enable you to be - 
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10579. When you speak of the necessity of controlling 
by analysis, I should like you to.explain what you refer 
to. Do you refer to a system whereby each brewer’s 
firm should have its own analyst, and analyse all mate- 
rials carefully before they are put into the beer, or 
some controlling power of the Government, Department? 
—I mean at the present time every brewer is in duty. 
bound, knowing what he does, to have all his samples 
tested by an analyst. 


10580., Do you think if that were done it, would be 
sufficient guarantee to the consumer?2—I. do. not,.\.I 
think some Government, steps ought to be taken to 
control the purity. In the meantime I should think 
the ‘brewer is probab:y in his own interest taking steps 
to have all his materials analysed. 

10581. You would recognise in the case of the brewer 
andthe malister thatthe, result of this scare might sub- 
side ?—That is what'f am afraid of.) ... ~ 

10582. And there might be a relapse’ agai ‘into care 
lessness?+I think that is very likely to ‘happen, and 
unless some official means are taken for the control of 
the purity of materials I am very much afraid that things 
will relapse into a lax state. 

10583. You quoted in an earlier part of your evidence 
the result of careful analysis of some anthracite, which 
showed a good deal of arseni¢. Could you tell the Com- 
mission where that anthracite came from?—I am afraid 
I cannot tell the Commission that. 


10584. Cannot you tell us what part of the world it 


came from?—It came‘from Wales; they are all Welsh 
anthracites. 


10585. Did it come from collieries which. would be, 
generally speaking, sending anthracite to. those maltsters 
who were using it?—Yes. They were all well-known 
collieries. What I could do, if the Commission desires 
it, 1s. to.confer with’ Dr. McGowan, and let him see my 
notes, and show him exactly where it did come from 
privately. That might perhaps be helpful to the Com- 
mission. 

10586. But they were not samples taken froza a mait- 
ster’s establishment?—They were all taken inm a 
maltster’s establishment; none of them were taken at 
the pit’s mouth. 


10587. They were specimens liable to be put into use ? 
Yes, they were all being used, everyone of them. 

10588. Would you be satisfied with any very careful 
examination of fuel, whether anthracite, gas coke, or 
oven coke, without the use of this system which you 
have been detailing to us—the application of a base such 
as lime ?—No. 


10589. Assuming you were. in the malting trade at the 
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present moment, and were aware that a very heavy fuel plus 
penalty might attach to you in the case of finding any treatment 


arsenic in your malt, would you tell the Commission as 
concisely.as you can how you would secure yoursef ?— 
I should not ibe satisfied by the control afforded by 
analysis only. I think it would be unsafe on account 
of the difficulty of sampling the fuel. I do not think 
the selection method in conjunction with analysis would 
be a sufficient guarantee. My conviction is that in con- 
nection with basic treatment it would. 


10590. Do you know enough of Mr. Newlands to in- 
clude him in the belief that the real security is the 
application of some treatment through lime or soda ?— 
Yes, our investigations demonstrate that. These in- 
vestigations have now been continued. for considerably 
more than twelve months, and neither from my own 
results nor from those of other, people who have tried 
the process have I any other than favourable evidence. 


10591. I think you were urging just now, were you 
not, that in the case of anthracite the fiiel should be 
carefully sampled and examined before it is uéed, with 
the addition also of the basic treatment ?—That is so. 


10592, Is that because the application of the basic 
treatment is more difficult in, the case of anthracite by 
its not being such an absorbant as coke ?—Not on ac- 
count of that alone. It would apply to all fuels... I 
am of opinion that the selection of fuel should still be 
practised even though the basic method were used. I 
have no experiments to give the Commission in which 
very bad fuels have been treated by the basic process. 

10595. You mentioned that, “The method has. w» be- 
lieve, come into general use,and it has been recom- 
‘mended by the Joint Arsenic Committee of the Sovlety 
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cf Chemical Industry and the Society of Public Ana- 
lysts.” Will you kindly explain by whom this has been 
recommended ?—I refer there to the method of analysing 
fuels, 

10594. Apart from the ‘system of treating by the 
maltster ?—Quite apart. I referred to the analytical 
process because the same principle underlies both, the 
principle Mr. Newlands first pointed out, that arsenic 
could be retained on a technical scale. 


10595. During all this period you have been analysing 
fuels in general use by maltsters ?2_Yes. 


10596. You say further on, “At the present time it 
is rare to find more arsenic than 1-150th grain per lb. of 
malt.” Will you kindly account for this? Is it your 
opinion that if a general test were applied throughout 
all the malting establishments this would be the result? 
I do not think so. I think at the present time that 
things are very much better than they would be after 
this scare has entirely subsided. A certain amount of 
selection is now being used, but still one finds occa- 
sionally malts containing 1-150th of a grain per Ib., or 
aven more, Such cases are rare. I think they would 
be very much more common when this scare has entirely 
subsided unless some precautionary means are taken. 

10597. You think that in two or three years’ time, if 
nothing more were done or suggested, the examination 
of fuel going on now would then cease 7-I do. I think 
it is highly probable. 

10598. You are aware that we have had many wit- 
nesses here who practically condemn the use of gas-coke 
altogether ?—Yes. 

10599. They suggested that the chief security in the 
future for the maltster is giving up the use of gas-coke ? 
—I have heard that. 


10600. With regard to anthracite, are you aware there 


has been a general recommendation on the part of many 


witnesses as to the use of anthracite being far more 
secure ?—Yes. and I agree with them that it is more 
secure than the use of gas-coke, but I do not agree that 
it is absolutely secure. 

10601. Not securs per se?—I do not think so. 

10602. How many samples, roughly speaking, do you 
think you and Mr. Newlands have analysed of anthra- 
cite ?—-I cannot say; I should think 50 or 60 about ; 
more than that perhaps, at all events many more than 
are given in my précis. Those are analyses carried out 
by myself. 


10603. Do these specimens of anthracite that you 
have examined come from different maltsters in all 
parts of the country, or only from the North or the 
South?—They come from the North, from the South, 
and from the Midlands. The North, as far as Lanca- 
shire. There are none further North than Lancashire. 

10604. (Sir William Church.) Besides the great atten- 
tion you have paid to the fuel, have you paid any atten- 
tion to the quality of the malt for brewing purposes I 
I am continually analysing malt for brewing purposes. 


10605. What is your opinion as to the necessity of the 
fumes passing through the malt?—I have very little to 
say upon that matter, because I can only tell you that 
it is stated by certain practical brewers that it is abso- 
lutely necessary to dry malt in contact with the fumes 
of the furnace. Whether that be the case or not I am 
not able to say. 


10605. Could you state your view to the Commis- 
sioners? Do you think that is likely to be true? 
Brewers may be very conservative people. We have 
had one witness here who said that the best malt he 
ever made was made without contact with the fumes ?— 
T am inclined to think there is a great deal of prejudice 
in the matter, but I should not like to state that de- 
finitely, because so many brewers hold the opinion that 
it is necessary for the flavour of the beer. Although I 
can detect the flavour of the fumes in malt, I cannot 
go so far as to detect whether the malt used for making 
beer has been dried in contact or not in contact with 
the fumes. 


_ 10607. You see no reasons why the fumes should come 
in coniact with malt ?—I see no sciewtific reason why the 
fumes should not be entirely excluded. 


10608. Have you paid any attention to the various 
kilns which have been proposed? I have lately seen 
several plans and patents for hilus in which the 
fumes do nos come into contact with the malt ?—I 
cannot say I have seen any of them at work, but I 
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am aware of ihe existence of various patents, and I 
am also aware that in the Continental system of malt- 
ing the malt is entirely dried out of contact with the 
fumes, and in some pneumatic systems of malting, 
systems by which the malt is made in a drum. 


10609. Malt for lager beer is made in drums, is it 
not ?—Not entirely. The amount of malt for lager beer 
made by the drum system is now on the increase; but 
the drum system has not found entire favour in this 
country. 

10610. Drums are used for roasting the malt?—For 
the kiluing. In some systems they are used instead 
of the ordinary malt kiln, that is to say, the grain is 
not only germinated in the drum, but the malt dried 
and cured (kilned) in the drum. 


10611. I am only asking you very generally, of course, 
because you are not prepared to give such detailed 
evidence as you have given about fuel, but you see no 
objection to experiments being made on a large scale 
to see whether it is necessary that the fumes should 
pass through the malt ?—I see none whatever. In fact, 


‘T am inclined to the view that it is not necessary. At 


the same time I do not feel prepared to assert in the 
face of many practical men who are apparently unpre- 
judiced men, that it is not necessary to pass the fumes 
through the malt. From the scientific point of view 
there is no reason why it should be done. 


10612. You see no practical difficulty in the arrange- 
ment of kilns by some system of heat radiators above 
the furnace heating the air to pass through the malt 
without direct connection with the fumes ?—There are 
very many ways in which it could be done, but I do 
think it would be rather unfair to maltsters ta compel 
them perhaps to pull down their existing kilns and 
build up fresh ones simply cn that ground, if the same 
thing could be effected by other means with existing 
plant. 


10613. That would not apply to new kilns ?—No, pro- 
vided there was no objection to excluding the furnace 
gases. 


10614. (Professor Thorpe.) Have you had any ex- 
perience of the use of briquettes in malting ?—Never. 


10615. Do you know if briquettes are used at all ?— 
T have heard recently that briquettes have been made 
up and used, but I have had no experience with them. 


10616. In the manufacture of those briquettes, was 
any basic material incorporated ?—I have been told that 
has been done quite recently, that briquettes have been 
manufactured with basic material. 


10617. Are you in a position to say where the experi- 
ment has been carried out ?—I do not know. 


10618. And you do not know the results #No. I 


should imagine very good results would accrue. 


10619. Of course briquettes are made practically from 
powdered coal ?—Yes. 


10620. They would be made from materials from 
which presumably a large quantity of pyrites would be 
sifted out, and therefore, you would start with a 
material containing a relatively small quantity of 
arsenic?—You would. 


10621. That would be a precaution ?—Yes ; even that, 
or the coking of coal in the presence of lime would be 
certainly a very good way of applying the basic treat- 
ment. 


10622. The coking of coal in the oven in the presence 
of lime you mean ?—Yes. 


10623. That is not a practical measure in the manu- 
facture of coal gas. The coke is the residue, and you 
would not advise a gas manufacturer to put lime in his 
oven 2-—It could not be done in the case of gas coke, as 
it would have such an influence on the products, and 
especially upon the tar. 


10624. You would not ask the gas manufacturer to 
lime his fuel ?—Certainly not. 


10625. Would you advise in the ordinary coke oven 
that lime should be introduced ?—I see no reason why it 
should not. 


10626. Would it have any detrimental effect ?—I see 
none. 


10627. If a maltster were to come to you, with your 
knowledge of the present condition of things, asking 
your advice as to what character of fuel he ought to use, 
what would you say to him ?—I should advise him to use 
limed coke, previously selected and analysed; in fact, 
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that is done at the present time. J am doing that par- 
ticularly in one case, in which all the malt dried has 
been dried with limed fuel for more than twelve months. 


10628. What character of coke have you advised him 
to select ?—Oven coke. 


10629. You advised him to select oven coke, and add 
lime water to it ?—Milk of lime. 


10630. In the manner you have described ?—Yes. 


10631. You have done that because you think that is 
the safest procedure you think he can adopt ?—Yes. 


10652. Was that sample of glucose which you analysed 
a few days ago, and which you found to contain that 
relatively large quantity of arsenic, German cr Ameri- 
can glucose ?—I expect it was American ; I am not cer- 
tain. 

10635. Was it liquid or solid glucose ?—Liquid glu- 
cose. 

10634. Was it used for brewing ?—Yes ; it was sent me 
from a brewery. 


10635. Was it a fairly colourless glucose ?—It was a 
glucose which had not been decolorised by sulphurous 
acid. 

10636. That was the object of my question /~Because 
it was employed for brewing. I generally advise the 
use of samples which have not been decolprised, 
because the sulphurous acid has an influence on the 
flavour of the beer which the brewer does not like. 
Therefore the arsenic was in no way due to sulphurous 
acid- What it was due to I am not aware. 


10637. Turning to the analytical evidence you gave 
the Commission, you pointed out that your practice was 
to use hydrochloric acid in preference to sulphuric acid 
in generating the hydrogen in the Marsh apparatus P— 
That is so. 


10638. I think you stated you prererrrea the use of 
hydrochloric acid because you had reason to believe the 
sulphuric acid rather tended to retain arsenic within 
the apparatus, and that you did not get the same 
mirror in the case of sulphuric acid that you did in the 
case of hydrochloric acid ?—I have not stated that to- 
day, but that was my belief some time ago—that the 
mirrors were not so large with sulphuric acid as with 
hydrochloric acid. It has been observed by others that 
that is the case. What I stated was that in the case of 
beers, when sulphuric acid was used direct, it had been 
observed that it is impossible to use sulphuric acid 
direct, because the arsenical mirror is not so intense as 
when hydrochloric acid is used. When sulphuric acid is 
used it has been found necessary to destroy the organic 
matter in the case of beer. 


10639. What is your explanation of that?—I do not 
know the reason. I have no explanation to offer. 


10640. Is it the organic matter of the beer which re- 
tains the arsenic ?—That I cannot say at all. 


10641. Is it possible that there is any reduction of 
arsenic to sulphide of arsenic which does not form ar- 


-seniuretted hydrogen ?—I think arsenic sulphide does 
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form arseniuretted hydrogen. 


10642. Have you any experimental evidence for that? 
—TI have added arsenious sulphide to the Marsh appara- 
tus, and have obtained a mirror. 


10643. Do you know whether the mirror you have 
obtained is equivalent to the amount of sulphide of 
arsenic ?—That I do not recollect at the moment. 


10644. Anyhow, it is interesting to know you have 
directly added sulphide of arsenic, and that has been 
reduced to arseniuretted hydrogen ?—Yes. I believe in 
the dilution we use, arsenious sulphide is a soluble 
compound. 


10645. We all know arsenious sulphide is not abso- 
lutely insoluble. Jf the whole of the arsenic was re- 
duced to arsenic sulphide, the amount of fluid in the 
apparatus is sufficiently large to keep it in solution, 
and, therefore, in solution it would be reduced by zine 
into the form of arseniuretted hydrogen ?—May I go 
back g little further, and say I have experimental evi- 
dence, that when one adds a proportional amount of 
arsenious sulphide to the apparatus the true arsenic 
mirror, other things being equal, is formed propor- 
tionate to the amount of arsenic. J had forgotten it for 
the moment. I have done so many experiments in this 
arsenic testing, that one is apt to forget some of them. 
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10646. Salts of iron in the apparatus, whether they 
are introduced directly or introduced inadvertently in 
the zinc, seem to have some power of keeping back the 
arsenic, that is to say, retaining it in the flask, and in 
preventing its evolution as arseniuretted hydrogen ?— 
That is so in my experience in the case of zinc contain- 
ing iron—zince which has been granulated with ferric 
chloride is insensitive. It has failed to detect 1-100th 
of a milligramme of arsenic added to the apparatus. 


10647. Applying that fact to your method for the 
determination of arsenic in fuel, of course there is in 
many cases a considerable quantity of iron in the ash, 
and obviously if there is much pyrites there would be 
pro tanto a relatively large quantity of iron. What 
would be the effect of that iron in the apparatus, or 
even on the method of treatment for retaining arsenic? 
—It might be to give low results. These analyses are 
compared with the standards in pure water, so that it 
may be my results are low, especially in the case of 
gas cokes, which:sometimes contain large quantities of 
iron. 


10648. That is to say, you might really not be esti- 
mating the amount of arsenic which was actuaily in the 
flask owing to the presence of iron ?—Quite so. 

10649. But even if that were the case, and no doubt 
it would be the case, still, looking at it from the prac- 
tical point of view, not much harm would result, inas- 
much as that arsenic would be retained in the process of 
burning the fuel. The same operation which retains 
the arsenic in your flask would retain it in the fuel when 
burnt ?—As the basic treatment is practicaily carried 
out there is uo doubt it would. 


10650. But the iron there would exercise a specifie 
action in preventing the arsenic from being volatilised ? 
—I do not know what the action of the iron is in that 
case. 


10651. Is it not a fact that it does ?—Yes, but whether 
it precipitates it or not I do not know, 


10652. In other words, the bane contains its antidote? 
—I do not think we can compare what happens in the 
Marsh apparatus in the presence of a liquid and what 
happens in a high temperature in the dry state. 


10653. I am talking of the high temperature in the 
dry state. If you roast arsenical material with oxide 
of iron you retain arsenic ?—I believe it is retained by 
oxide of iron as by any other base. But I have 
pointed that out, I think, in my evidence, that 
when pyrites occurs in high grade anthracite containing 
but little ash, the greater part of the arsenic is volatil- 
ised during the burning. That is a fact. I found the 
arsenic in pyrites is practically ali volatile. 

10654. Do not you think that the iron which is asso- 
ciated in the pyrites tends to retain any arsenic ?—It 
does to some extent, but not to a very great extent, 
because it does not become oxide of iron until practi- 
cally the whole of the arsenic has volatilised. 


10655. When the fuel is being burned, of course, the 
process of oxidation is going forward, and the arsenic 
oxide may be evolved before there is sufficient ferric 
oxide fcrmed ?—That is my theory. 

10656. Did you ever analyse samples of spent pyrites ? 
—No. I have analysed pyrites in the laboratory, and 
determined the fixed and volatile arsenic. Of course, I 
should have got a spent pyrites in those lakoratory ex- 
periments, but I have not examined a sample of spent 
pyrites from vitriol works. 

10557. You are aware that spent pyrites may be 
highly arsenical ?—Yes. 

10558. They may contain a large proportion of the 
arsenic !/—Yes, they must. 

10659. That is proof, of course, that the oxide of 
iron does act in that direction ?—Yes, it is.* 

10650. (Dr. Whitelegge.) Does this process you have 
described to us add materially to the cost of preparing 
malt ?—Not at all. 
and I believe that the patent royalty is a penny a 
quarter of malt. It also enables the maltster ta use 
cheaper fuel. 

10561. With careful picking over, which I understand 
will be necessary in the case of anthracite on account 
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of pyrites, would it be possible to remove the slate of anthracite, 


which you have also described as being arsenical ?—I 
think that slaty portions could be detected. 





* Note by witness.—It will be remembered, however, that 
arsenic is obtained from pyrites on a technical scale by 
volatilising it out by heating. 
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-/ 10662. You showed us two samples, one of which is 
slaty +The slate is so interwoven with the carbon 
of the coal, it would be very difficult. 


10663. In practice would the picking over for the 
removal of pyrites from anthracite cover the greater 
part of the slate?—It would cover the greater part of 
the impurities generally; but you can only get to a 
certain point with picking. 

10664. It is not so easy to remove slate by picking 
over as it is to remove the pyrites ?—The large quanti- 
ties of pyrites, the visible pyrites. 


10565. In the case of the black pyrites to which you 
referred, I understand that is disseminated in the sub- 
stance of the fuel, and cannot be separated very well 
by picking ?—That is so. 

10666. I understood you to tell us that in addition to 
the selection of fuel and to picking over, in the case of 
pyrites you would rely to some extent upon analysis ? 
—Certainly. 


10667. But you pointed out difficulties in the selec- 
tion of samples, and you think if it could be fixed in 
sufficiently broad terms some sort of a standard would 
be useful I do. 


10668. I should like to know exactly in what light 
you are thinking of a standard. Are you prepared to 
suggest a figure? I hardly think I am prepared to 
suggest a figure. I have brought forward a number 
of careful analyses, but I think that the actual figure 
fad better be left over for the present. 


10669. Still you think a figure could be fixed such 
as would guide you in advising your clients, and which 
might be defined in general terms ?—I do. 


a 10670. But you are not prepared to define it now ?— 
O. 


10671. I do not want to press you about the particu- 
lar figure, but in working at a conclusion on a given 
sample of fuel sent to you, and on which you have to 
adyise:the maltster, do you look..to the total arsenic 
or to the volatile arsenic ?—I look to the volatile arsenic 
first of all, but I also look to some extent to the total 
arsenic. J never ignore the total arsenic. 


10672. You do not regard the fixed arsenic as being 
negligible %—Certainly not. 

10673. In what way do you think of the fixed arsenic 
as gaining access to the malt ?—I do not altogether think 
of the fixed arsenic. I look at the total arsenic. It is 
necessary in order to arrive at the total arsenic to 
estimate the fixed arsenic. I do not think the fixed 
arsenic has any practical significance, but I do think 
the total arsenic has, because the conditions of burning, 
if the fuel is untreated, may be such that the volatile 
arsenic may be greater, as Dr. Thorpe has brought out, 
in some cases than in others. 


10674. Leaving aside the volatile arsenic, the only 
part that remains of the total arsenic is the fixed 
arsenic. The total arsenic is made up entirely of fixed 
and volatile ?—Yes. 


10675. If the fixed arsenic is a negligible quantity, 
what is learned by looking at the total arsenic rather 


than the volatile alone ?—I mean that the total arsenic | 


is necessary. It is necessary, in the first place, as has 
been contended by a great many people, to regard the 
total arsenic. It may be to some extent a matter of 
conditions how exactly it is differentiated into fixed 
and volatile—conditions of burning. 

10676. Temperature 7—That may be the case. 

10677. (Professor Thorpe.) What you really mean is 
that the proportion of fixed arsenic is not constant ; 
it may vary with circumstances?—Yes. That is iny 
reason for looking at the present time at the total 
arsenic, and for not ignoring the total arsenic. 

10678. It is not constant even in a given sample ?— 
—It may be. It is constant in so far as our laboratory 
method is concerned, but that does not imply that the 
laboratory method and the practice are analogous. 

10679. (Dr. Whitelegge.) You would attach primary 
importance to the volatile arsenic, and some import- 
ance to that which passed as fixed in the particular ex- 
periment ?—Yes. 

10680. Turning now to malt, ddés the difficulty of 
which you-have told us in sampling fuel apply to malt? 


Ts it easy to obtain a uniform sample ?—No. 


Sampling 
malt. 


10681. Have you given any directions as to the 
taking of samples to be submitted to you?—Yes. I 
always direct that samples shall be taken from every 
portion of the kiln, bulked together, and then divided. 
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10682. But still, subject to careful sampling, you Mr: 
think that the standard figure can be fixed?—I do. 1. A\ Ri Ling 
think it is much easier to obtain a uniform sample of | -——— 
malt, despite the fact that the arsenic is not equally 20 Sune 190 
distributed all over the kiln. It is easier to obtain ~ 
an average sample of malt than it is of coal. 0 


10683. I think you told us it was rare to find more 
than 1-150th grain of arsenic in malt now ?—Yes. 


10684. And that it is commercially practicable in Malt with 
the way you describe to make sure that the malt pre- less than 
pared in a proper manner should not contain more than 1-300th grai 
1-300th ?—That is the case. That is*my contention. easily obtaiz 
In the experiments I have personally supervised Ihave able. + 
never found as much as 1-300th, although that is, in rfey 
my opinion, an amount which can be ignored. , 


10685. An amount which could be ignored; you 
mean it is not likely to be injurious to health *—That 
I would not say. I am thinking now of a 1-100th of a. 
grain per gallon limit in beer. If 1-300th grain per lb. 
were present in the malt this would correspond with 
1-150th of a grain per gallon in the beer. , 


10686. I have been rather pursuing it from the other 
side. As the result of experience now, and while the 
memory of the Manchester trouble is still recent, the 
maltsters are turning out malt that rarely contains. 
more than 1-150th. You are satisfied that with im- 
provement in treatment, it can be kept within 1-300th 
as the limit ?—I am sure it could. 


10687. So that there would be no hardship, in your 
view, in telling a brewer he is not to allow more tham 
1-300th of a grain of arsenic in his malt ?—I think it is 
perfectly possible to do that, not by analysis alone, but 
by analysis combined with treatment and selection. 


10688. I do not think that you have given us one part 
of the evidence in your supplementary proof. Yow 
zefer to Mr. J. L. Baker, who says that the longer the 
interval since the cleaning of the malt kiln, the larger 
the amount of arsenic found in the malt?—That Mr. 
Baker assures me is the case. I have not noticed it 
myself, but his duty is to systematically examine the 
out-turn of several large maltings. His entire duty 
is in conuection with maltsters and brewers, and he 
tells me that, from a given malting, as the season 
advances so the amount’ of arsenic goes up, other 
things being equal, and the same fuel being used. I 
think that is an interesting observation. He tells me 
he can bring before the Commission a large number of 
analyses bearing on that point. . 


10689. Do you advise maltsters as to the cleaning of f 
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the malt kiln? I do. It was one of the first things I aut 
did, after the arsenic scare, to advise maltsters to oot 
clean their kilns. i» \ 


10690. Do you advise them as to frequency of clean- 
ing ?—I do. 

10691, Will you tell us how often you consider.it is Cleansing | 
necessary on an average?—I think if a malt kiln 1s malt kilns. 
brushed down thoroughly twice during the season, it is 
sufficient. I think it should be cleaned after every 
operation to some extent. 


10692. But therough cleansing twice in the season? 
—Yes. 


10693. (Chairman.) I have a letter here from Mr. Increase of 
‘Baker referring to the increase of arsenious acid in arsenic in 
malts as the season progresses. What do you under- malt as 
stand by that?—He means that, provided the malt season pro- 
kilns have not been cleaned, as the season progresses STesses- 
the malts contain a larger amount of arsenic when the 
same fuels are used. 


10694. As the season progresses from the time of 
cleaning ?—He means to say, first of all, portions of ibe 
malt kiln are to some extent absorbent of the arsenic, 
and as they become saturated with arsenic, so to speak, 
they become less and less absorbent, and more reaches 
the malt. jara9 
10695. When the kiln is cleaned is that;done away |, 
with ?—Apparently so. , pre 
10696. Is there a regular cleaning at definite seasons, eral 
spring cleaning, or cleaning several times a year ?—I am (4 
afraid that was not done as often as it ought’ to have 
been until the arsenical scare arose, but I ‘can only 
speak for those maltsters I advise. 


10697. Can you explain the chemical or physical Cause of 
difference between volatile and a non-volatile arsenic of 2 enie be 
which you have’ been speaking ?—The non-yolatile separable | 
arsenic is the amount retained in the ash of the fuel. into volati 
The volatile arsenic is the amount which rises as gas. and non- 
It may be in any form, probably as arsenious oxide. volatile. 
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10698. How is the difference that makes some of the 
arsenic volatile and other not volatile to be explained ? 
—I suppose it is to be explained by the nature of the 
inorganic constituents of the fuel, whether or not they 
are basic, alkaline. i cal nf . 

10699. Is there such a difference between the arsenic 
in malts? Do you find volatile and non-volatile arsenic 
in the malts?—No. I have never tried; it has no 


_ significance. 


‘difference ; 


10700. At present there has been no research or 
chemical investigation to discover the cause of the 
what chemical combination the volatile 
arsenic is in, and what chemical combination the non- 


* volatile part is in?—I take it the non-volatile portion 


-—Probably arsenious oxide. 


-and-partly volatile. 


is that which is held back by the basic substance of the 
fuel, the substances which result when the coal is 
burned. 


10701. (Professor Thorpe.) In what form is the arsenic 
retained in association with the basic material ?—The 
arsenic is retained in association with the basic material 
as sodium arsenate or calcium arsenate, which is a 
compound non-volatile at the highest temperature of the 
blowpipe. 


10702. (Chairman.) And the volatile part is arsenite ? 
It may be oxidised to 
arsenic oxide also to some extent as it rises. It may 


be sulphide of arsenic too. 


10703. (Professor Thorpe.) The arsenic is partly fixed 
That which is fixed is retained by 


- virtue of being arsenate either of calcium, iron, lime, or 
~some’ other basic substance, and that is non-volatile ; 
that which goes away is probably almost entirely 


arsenious oxide. 


1 say that because the actual crystals 
of arsenious oxide are often found in deposit on the 
plates, and have been found on the grain itself +— 
Exactlv. 


10704. There is, however, a certain quantity even of 
the fixed arsenic which gets on the malit by the 


- mechanical deposition of the dust, very finely divided 


dust swept forward in the air current and lodged on the 
grain. The consequence is that when you treat malt 


_ with water the arsenious oxide goes into solution, and 
* the merely mechanical portion carried up, and otherwise 


‘formation of 
yyrites. 


' 


‘Mr. EF. S. 
Beaven. 





fixed, is left behind P—That is so. 


10705. (Chairman.) Fixed arsenic in the malt or beer, 
if there was any, is still amenable to the Marsh test P— 
Yes. 

10706. (Professor Thorpe.) Yes ; it would be dissolved 
by the acid of the apparatus ?—That is so. 

10707. It would be evolved as arseniuretted hydro- 
gen f—Yes. 


10708. (Chairman.) It is certain that that fixed 
arsenic does not escape the Marsh test ?—Yes. 


(Professor Thorpe.) You asked me just now, my Lord, 
a question as to the formation of pyrites. The ex- 
planation of how pyrites is formed in the deposit of coal 
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was worked out by Bischof many years ago in his essays Mr. 

on Chemical Geology. In the water with which the A. &, Ling. 
vegetable matter is soaked, you have carbonate of iron . . Janel 
dissolved in carbonic acid contained in the water, and *” ung 1992. 
you have also in the water various soluble’ salts, ¢.g., i 
sulphate of lime and sulphate of magnesia. In the 

chemical transformation of the woody fibre into coal 

the sulphates are reduced to sulphides. They reaci 

upon the dissolved carbonate of iron held in solution 

by the carbonic acid, and you have a precipitation of 

black sulphide of iron. You see that in every ditch, 

where you see black mud: the blackness of the mud 1s 

partly due to ihe presence of black sulphide of iron. 


(Chairman.) That black pyrites is a sulphide of iron ? 
‘Professor Thorpe.) Yes; sulphide 
when sufficiently finely divided. 


(Chairman.) Pure sulphide of iron is black without 
charcoal at all? 


(Professor Thorpe.) Yes; it has nothing to do with 
charcoal. 


of iron is black 


(Chairman.) There is also a yellow sulphide, is there . 
not? 


(Professor Thorpe.) In process of time the black 
sulphide becomes gradually crystallised. That has. 
nothing to do with the absorption of arsenic—arsenic 
may or may’not be there.’ The occurrence of the arsenic 
is purely fortuitous; arsenic is not necessarily there. 
Tf the material contains arsenic, then, by virtue of the 
extraordinary selective power which iron salts have for 
arsenic, the arsenic is retained in the pyrites and 
erystallises with it. When the amount of arsenic gets, 
as in some cases, sufficiently large it associates itself 
with sulphide of iron, and you get a definite molecular 
combination of arsenic and sulphide of iron. 


(Chairman.) Is there a definite chemical ratio ? 
(Professor Thorpe.) Yes, a definite ratio capable of 
being expressed by a chemical formula—FeS, FeAs., 


(Chairman.) Is there a large proportion of sulphide of 
arsenic in such cases. 


(Professor. Thorpe.) Yes. 
(Chairman.) Does it affect the crystalline form ? 


(Professor Thorpe.) Very slightly. You can tell at 
once that it is the double compound. 
(Chairman.).What is the name? 
(Professor Thorpe.) Mispickel is the mineralogical 


name given to this definite product. Mispiekel. 


(Chairman.) When the black sulphide of iron crys. 
tallises it becomes pale yellow, does it not? 
‘Professor Thorpe.) Yes. 


(Chairman.) Has it the same chemicai composition ? 


(Professor Thorpe.) Just the same, ferric sulphide— 
It has the same composition in the black as in 4”d marea- 


Mr. EK. 8. Braven, called; and Examined. 


10709.. (Chairman.) You have been engaged in the 
management of maltings for 25 years, I think P—Yes. 

10710. And you have had opportunities of acquiring 
experience of the working of a considerable number of 
different types of malt kilns, both of old and of recent 


‘construction ?—That is so. 


10711. You tell us you have lately been studying the 


question of the relation of the structure of kilns to the 


Sede 


tv 


Arsenic in 
urnace gases 
nostly con- 
lensed before 
eaching 
alt. 





question of arsenic in malt. In this from time to time 
you have received considerable assistance from Dr. J. 


“<M. H. Munro, the Professor of Chemistry at the 


College of Agriculture, Downton ?—That is so. 


10712. Dr. Munro had for some years special experi- 
ence in the subject of arsenic from a prolonged investi- 
gation on ‘the effects of fumes escaping from smelting 
works in South Wales ?—That is so. 


10713. Do you consider*that the access of solid par- 
ticles to! the) malt isa considerable factor—the dust 
carried’up ?—I am under the impression that if arsenic 
is present it would be in a solid form, or would 


~ be more likely to. be in the solid form.’ The temperature 
of the malt kiln is usually under 200deg. F., and there- 


FeS,. 

the. brassy condition, when it is known as marcasite, “I 

fore if any arsenic were present in the furnace gases it Mr. B.S 
would be condensed before the furnace gases reached the Beicen.. 


malt which was being dried: 


10714. Do you consider that the volatilised matter in 


‘the fumes cannot contain much arsenic ?—I think it can- 


not contain much when it reaches the malt, because the 
temperature is then very little above 200deg. F. 


10715. The proportion of contaminating dust in the Cons: ruycti 
malt will vary, and, the proportions of pebictn in such of tial 7 
dust will also vary, according to the differences in the velocity of 
construction of the kilnP—Yes. The quantity of dust gas im- 
which reaches the malt will be minute, according te my portant. 
experience, 


10716. According to the construction of the kiln there 
would: be more or less arsenical dust reaching the malt ? 
—I think that the construction of the kiln will operate 
indirectly, but that the most direct factor is the velocity 
of the furnace gases. 


10717. The interposition of baffle plates or other sur- “tod 
faces which. effect condensation of! arsenie and mechani- corse od 
cally keep back the dust would have a good effect, would ove 10) 


Mr. EL S.. 


Beaven. 
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it not 2—I should prefer the expression screens OT filters 
to baffle plates. Ido not quite know what is meant by 
baffle plates, but I think they would be useful. 

10718. Something not to be used as a filter, but 
something which would cause the dust to be deposited on 
the plate. But you think a filter better than a baffle 
I prefer a perforated structure. 





plate? 

10719. You say that one important factor is the 
velocity of the hot air and accompanying gases from the 
fire, which is sometimes very high. For instance, in the 
case of tall kilns with several floors?—I have no experi 
ence with kilns of several floors. 


10720. Is there only one floor in a kiln #+-In the 
majority of kilns there is only one drying floor. Kilns 
are constructed with two drying floors, and sometimes 
three, bub I have had no experience with such kilns. 
The floors which I refer to in my proof are not drying 
floors, but working floors. There has been recently a 
tendency to build maltings higher than they were 
formerly built. The old method of building maltings 
before much machinery was used was to build two work- 
ing floors, germinating floors, one above the other. 
Generally then the kiln was on a level or somewhat above 
the third floor. That would carry it to a height of 
perhaps 15 or 18 feet from the ground. 


10721. From the furnace 7—_Yes. 


10722. (Sir William Hart-Dyke.) What is the space 
between the two working floors >—Hight feet, perhaps. 


10723. (Chairman.) Does a man walk about on each 
floor and turn the malt?—Yes. Recently there has 
been a tendency, in order to economise space, to build 
more floors, and many maltings have been built with 
four germinating floors, one above ithe other. The kiln 
in these newer maltings is frequently, not in all cases, 
at a higher elevation above the furnace. 


10724. How does the velocity compare in the two 
cases of one floor or several working floors? Is the 
yelocity of the fumes nearly the same in the two cases? 
—When the drying flcor is a great height above the 
furnace it is much easier to obtain a great velocity in 
the furnace gases. 


10725. You obtain your hot air through the ascen- 
tional hydrostatic pressure?—Yes. I do not think it 
is always the case that velocities are higher, but I think 
they would tend to be higher in high kilns, but they 
would not necessarily be higher. 


10726. The malt is carried from the germinating 
floors to the drying floors ?—That is so. 


10727. It is never dried on the germinating floor ?— 
Never in my experience. 

10728. The germinating floor is always on one level. 
There may be several levels, but the germination is the 
same on the different levels ?—That is so. 


10729. What do you call the working floor ?—What 
we call in technical language the working floor is the 
germinating floor, 

10730. Where there are several working floors, is the 
malt dried all on one floor? —I am only acquainted with 
kilns with one drying floor in which the malt is dried 
on one perforated floor. Kilns are constructed in which 
there are two perforated floors, one above the other, but 


Iam not acquainted with the working of such kilns. 


10731. In those kilns the fumes would pass through 


“the lower floor and then through the upper floor 7—Yes. 


10732. And there are kilns with as many as two dry- 
ing floors, and sometimes three ?—Yes. 


10733. Do you think that the arrest of arsenic can be 
effected by reducing the velocity of the gases leaving the 
fire 7—Yes, provided a considerable proportion of the air 
be heated before admixture with the furnace gases. 
That, I believe, is accomplished in some high kilns at 
present. Not all the air derives its heat directly from 
the furnace, but some heat is communicated to the air 
which is used for drying the malt indirectly. In other 
words, there are channels through which a considerable 
volume of heated air passes without coming into con- 
tact with the furnace at all. 


10734. So that a large part of thg drying is done by 
air which has not been through the fire at all ?—That 
is so. 


10735. Do you think the whole drying of the malt 
might be done by heating the air in tubes or by plates 
without passing it through the fire at all?—I have no 
doubt that if the end in view is simply to reduce the 
moisture content to a certain point that might be done. 


ARSENICAL POISONING : 


10736. And is not all that is wanted to dry the malt Mr E.S. 
to a proper degree to grind it and prepare it for the  Beaven. 
commencement of the brewing?—I am not a brewer, 20 Jane 1902 
and I find that most brewers think not. I imagine that 
the product would not be the same. 


10737. What would be the difference ?—I should sup- 
pose that the fuel gases have some antiseptic properties. 


10738. Supposing that you could get absolutely pure 
carbon for fuel, would the result be good ; would you 
like a little peat reek along with it?—I think not. 


10739. Do you think that pure charcoal for the fuel, 
setting aside the question of expense, would give the 


best results?—I imagine there would be no antiseptic 
value in the fumes from pure charcoal. 


10740. What ingredients might give antiseptic value 
—sulphur ?—Yes. 


10741. It used to be considered in the year 1742 that 
sulphur in the fumes passing through the malt in dry- 
ing was useful as bleaching the malt and giving a fine 
colour to the beer?—I do not think any importance is 
attached to that at present. 


10742. Is there any other idéa about antiseptic pro- 
perty than that which sulphur could give ?—I imagine 
there are other volatile bodies in fuel gases other than 
sulphur. 


10743. Has arsenic, for instance, a fine antiseptic pro- 
perty ?—I have no knowledge, but I imagine not. 


10744. It has been stated in evidence before us that 
the flavour of the beer would not be satisfactory if the 
malt were dried with pure hot air ?—I am not a brewer, 
and I do not know whether that would be so. No 
reason occurs to me, except that I have already said 
that there may be, and I think probably there are, some 
antiseptic properties in furnace gases, 


10745. It would be very different with different fuels. 
For instance, gas coke, oven coke, anthracite, and pure 
carbon would all have different qualities in respect to 
any supposed antiseptic substances ?—I imagine the pure 
carbon would have none. 


10746. But all forms of impure carbons would have 
some of that supposed antiseptic quality ?—I suggest it 
is possible ; I have no evidence on the point. 

10747. Have you any reason to believe that there is a 
different antiseptic or other quality in the fumes of 


gas coke, oven coke, or anthracite?—No, I have ne 
evidence. 


10748. So that practically you do not feel convinced 
that pure hot air might not have as good an effect as 
the fumes from those three different kinds of fuel that 
are practically used?—No. I am quite open to comivic- 
tion. I have no strong opinion. I suggest that flavour 
is a thing which is unaccountable to a great extent. I 
do not know whether it would be out of place to relate 
an opinion that was once expressed to me with regard to 
the difference between Scotch and Irish whisky. I was 
once going through one of the largest distilleries in 
Dublin, and I asked the manager if he would explain to 
me what the difference between Scotch and Irish whisky 
was. He pulled a very long face, and said in a very 
solemn manner, “That is a very important question, 
but I think it is a question you had better not ask me.’ 
My impression was that he did not know, and that it is 
not an accountable difference. There may ‘be just as 
much difference, which we are not able to account for 
between the product of drying by pure air and with 
gases containing matters derived from fuel. 


10749. One difference that seems possible would be 
the difference between hot pure air and hot carbonic 
seid, carbonic oxide, and air?—Yes; but I cannot 
imagine anything would be due to the difference be- 
tween hot carbonic acid and air. : 

10750. Or carbonic oxide and air ?—I cannot imagine 
any difference. 


10751. Can you imagine anything that is common to 
the three kinds of fuel, oven coke, gas coke, and anthra- 
cite, that would give a flavour to the malt?—I think 
some flavour is given. 


10752. Would it be different between gas coke, oven 
coke, and anthracite ?—It is slightly different. I think 
I could tell myself the difference, although I am not 
sure, between the malt which was dried with coke and 
one which was dried with anthracite. I do not know 
why ae cpt es cen the flavour of malt which 
is dried with coke, and others prefer the fla : 
which is dried with ian bersca tons: 


Mr. E. S. 
Beaven. 
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“a MINUTES OF EVIDENCE. 


10753. Chemists cannot test the difference which 
accounts for the different flavours?—No. There may be 
difference of flavours impossible of analytical estima- 
tion. 

10754. It seems difficult to imagine that there is a 
subtle flavouring matter in anthracite and in gas coke 
and oven coke, and that it is the same in those different 
substances, and that there would not be anything of the 
kind in pure charcoal ?—I admit the difficulty of under- 
standing or explaining it, but I suggest very respect- 
fully that it is no more difficult of explanation than is 
the difference between many other flavours to which the 
public attach importance, jsuch, for imstance, as the 
difference ‘between the flavour of Scotch and Irish 
whiskey. 

10755. In Scotch whiskey there is a great deal of the 
peat reek flavour which is not done away with in the dis- 
tillation ?—It is extremely difficult to say how it gets 
into the whiskey. 

10756. The malt is dried with peat mixed with fuel ? 
—I am told that is often not so. I am not acquainted 
with the process, and therefore have no evidence, 


_10757. You have heard the name of peat reek as 
giving a flavour to whiskey ?—Yes. 


10758. That is from the use of peat ; but that may be 
a thing of the past. There may be little peat used 
now /—I am told that it is not used generally. 


10759. (Professor Thorpe.) I believe it is used }— 
It may be. I have no personal ‘knowledge. 


10760. You say you cannot conceive there should bea 
possible explanation of any difference, but I may point 
out to you that there is a fundamental difference in fuel, 
such as coal, coke, and charcoal. It is not a mere ques- 
tion of hot air. All coal contains a considerable quan- 
tity of nitrogen, and when the coal is heated the nitrogen 
is evolved as pyridine, picoline, and bases of that 
character. ‘These nitrogenous bases are present in an 
extremely small quantity, but they have the most pene- 
trating smell, and even a piece of paper brought into 
the atmosphere of three or four drops is impregnated. 
There are specific flavours which are practically almost 
imponderable when you afterwards try to assess them, 
so to speak, as actual entities. It certainly is so in the 
case of whiskey. Matured whiskey contains an ex- 
tremely small quantity of furfural, an aldehyde, pre- 
sent in whiskey to a very small extent, especially in 
matured whiskey. Whiskey that is deprived of the last 
traces of furfural is unmerchantable?—No doubt. 


10761. (Chairman.) There may be a difference be- 
tween pure air and fumes, in that the pure air has 
oxygen and the fumes comparatively little oxygen. Could 
that affect the germinated grain in the drying malting ? 


(Professor Thorpe.) In fumes there is any amount 
of oxygen ?—There is something distinctly recognisable 
in the fumes which come from malt. As between, 
say, anthracite and oven coke there is a distinct 
difference in the fumes recognisable to the senses. They 
are very distinctly recognisable by the smell, and I 
think it is highly probable that they communicate some 
different flavours to the malts. Indeed, the aroma of the 
malt dried with different materials differs. I think 
the difference is quite comparable to the differences be- 
tween Scotch and Irish whiskey. I do not mean that it 
is similar to either, but the difference is comparable. 
I suggest that it is just as probable that these differences 
have something to do with the character of the ultimate 
product, as in the case of whiskey. 


10762. (Chairman.) You think there may be a per- 
ceptible difference in the flavour of beer according to 
whether anthracite, gas coke, or oven coke has been 
used in the malting ?—Yes. 

10763. Whatever flavouring essence there is one would 
expect it to be very different in the case of oven coke 
and anthracite ?—I am not competent enough to say how 
far one would expect it to be very different. I speak 
from experience that it is somewhat different, but I sug- 
gest that it is undoubtedly very different from what 
would be obtained by pure hot air, 

(Chairman.) Would charcoal have a very definite 
smell? — 

(Professor Thorpe.) It depends on the charcoal. One 
form of charcoal will give a kind of fume that another 
form of charcoal will not. The fume that comes from 
oak charcoal is very different to that which comes from 
dog-wood charcoal. 
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(Witness.) Until recent years, and I believe even 
now, in the manufacture of one or two special types of 
stout, wood is still used in the drying of the malt. 


10764. (Chairman.) Uncharred wood ?—Usually 
believe beechwood or oak faggots or billets. 1 am not 
sure what wood is generally used. I have not used it 
myself. 

10765. That gives a very decided flavouring to the 
malt and the beer?—Yes, and it is used with that 
object. 

10766. It may be a very agreeable and wholesome 
flavour ?—Yes. 

10767. (Professor Thorpe.) The point is that it is used 
with that object?—Yes. It is used with the object of 
giving a particular flavour. There is a brewery with 
which I was acquainted which until recently used it, 
and as far as I know it is used now. 


10768. (Chairman.) That is a most important state- 
ment with regard to the knowledge we are wishing to 
elicit. Coming back to what Dr. Thorpe has said with 
reference to nitrogen in anthracite and other coal, is 
not that nitrogen driven off altogether in the coking ? 
—(Professor Thorpe.) Very largely. To that I ascribe the 
difference that Mr. Beaven has pointed out, that he can 
differentiate between malt dried with anthracite and 
that dried with coke?—I could sometimes do it. 1! do 
not suggest that anyone could do it infallibly. 


10769. The fact is that it is so. In the tar derived 
from the coke, those things are obtained. There would 
be less of the flavour generating substance in the coke 
than there would be in the anthracite that contains the 
nitrogen ?—Yes. 

10770. (Chairman.) According to that, it would seem 
that while there still might be flavouring essences when 
coke, whether oven coke or gas coke, was used, there 
would be less of flavouring essences with these cokes 
than with anthracite ?—Probably. 

(P’rofessor Thorpe.) There is that probability. I 
merely put forward this in answer to your difficulty, 
that it was mentally inconceivable to you how such a 
thing might occur. I pointed out that there is ihe fact 
of the nitrogenous constituents to be reckoned with. I 
have no evidence whatever that these nitrogenous 
materials are to be found in malt. That is not the 
point. : 


(Chairman.) My view, which is probably not correct, 


was that cokes are a near approach to pure carbon, 
and an approach in which volatile organic matter would 
probably have been destroyed, but from what Dr. 
Thorpe now tells us it seems that even a process of 
coking is not sufficient to destroy some of those subtle 
flavouring materials. 


(Professor Thorpe.) The coke still contains nitrogen. 


(Witness.) I believe the extent to which cokes are 
burnt also varies very much. I believe it is common 
sometimes to burn oven cokes in ovens for as long as 
three days. I believe that gas cokes, on the other 
hand, are only burned for a very short time, sometimes 
six or eight hours, and that oven cokes are burned with 
the access of a limited quantity of air to the oven, which 
I believe is not present in gasovens TI suggest, still with 
much diffidence, that even thuse factors might make 
some difference to the flavouring material. 

10771. You consider it important to cut off the 
furnace gases when the fires are stirred?—Some dust 
in all kilns rises from the fires when they are stirred. I 
think it is a cleanly thing to do to fit a swing valve to 
keep that dust out of the hot air chamber. It does not 
necessarily follow that it finds its way through the 
drying floor, but I think as a safeguard, and as a 
measure of cleanliness, it is a desirable thing to cut off 
the furnace gases and check the velocity of the furnace 
gases by closing the aperture which leads from the 
furnace into the chamber at the time when the fire ia 
stirred, when there is such an aperture. 

10772. (Sir Wiliam Hart-Dyke.) What happens if 
this precaution is used ?—Nothing. 

10773. The furnace fumes do not ascend P—No, 
fire burns temporarily with less vigour. 

10774. They are practically destroyed by this process 
you mention ?—The current of air is stopped. 

10775. If you do not stop this current of air, you say 
in the passage of the air there would be certain particles 
which might go through the perforated floor and attect 
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Mr. E.S. the malt ?—It is an undoubted fact that some dust when own laboratory, and they have been made forme by Mr. E.'S” 
Beaven the fires are stirred goes forward. I think it is desirable others, as to the arsenic which is taken up by hme so Beaven. 
26 Tane1902. *° 3 matter of cleanliness to prevent that. _ Tt is such an placed. 20 Jane 1902!" 


10795. Do you find it corresponds to the quantity of 
arsenic which may be supposed to be volatilised from the 
fuel in the fire ?—-That is very difficult, It is difficult to” 
make such a comparison, because it is practically im- 
possible to know how much there was in the fuel.’ I. 
have some experimental results, but I regard these re- 
sults as preliminary, and T should give them with much : 
hesitation, because I regard them as requiring to’ be 
confirmed. I think you would say that this is a matter 
in which it is necessary to proceed with caution, and 
in which it would be very foolish to draw conclusions on” 
insufficient premises. All results of this kind need to” 
be carefully established before they are given with any 
confidence as results, but I have no doubt of the general 
proposition which I have made, that when lime is placed . 
in the path of furnace gases from anthracite some arsenic | 
is absorbed, if there. is also the supply, ofa certain 
amount of water vapour or of the elements of water_ 
at the same time. I have a model of an apparatus, 
at the office of the Commission which I think would 
illustrate the point. tee: 

10796. We will take the opportunity of looking at 1t 
afterwards. In the meantime, is there anything more 
you can give, whether the results of preliminary experi- 
ments or otherwise, bearing on what you have just told 
us and confirming it ?—I have got a book full of results, 
but I would rather confirm them. I will, however, give 
you some if you wish. 


10797. We should be very glad to'have some ?—They (juantity of 
are to be understood as preliminary results, and I will dust from 
not guarantee their accuracy. From the consumption burning 
of 2,000 Ibs. of anthracite I recovered 1,290 grammes “nthracite 
of furnace dust, in the filter as I call this lime apparatus, intercepted 


easy thing to do. 
10776. What happens to this dust?—It collects 
within the distributing chamber. 


10777. And would be deleterious would it not, unless 
it-were removed ?—I do not suggest that any appreciable 
quantity of it reaches the drying floor, but T suggest as 
a matter of precaution, it is desirable to keep it out of 
even the distributing chambers. 

10778. (Professor Thorpe.) You mean keep it within 
the furnace ?—Yes. It goes down with the ashes: 
when the fire is stirred, instead of the dust flying for- 
ward, it simply goes through the fire-bars. 





‘10779. (Chairman.) There is a great deal of dust mixe 
with the air during the stirring, which, if you give it a 
few minutes, will settle into the fire again >—Quite so. 

10780. Cleaning out the furnace would involve sweep- 
img away the dust P—Yes. 


10781. The dust is cleared away at certain times P— 
"That is so. 


10782. You suggest also that the interposition of 
screens kept below 300 deg. F. which act both as filters 
and condensers of volatile matter would be useful ?—I 
find it in practice very useful. 


_ 10783. Why do you fix upon 300 deg. F. rP—Because 
L believe that at that temperature arsenical matter, if 
present, will be at any rate largely condensed. 


10784. You believe that arsenical matter cannot be 
carried up in practically deleterious quantity in air at 
a temperature of less than 200 or 300. deg. F.?—That 
is my impression. 


“Use ofscreens 
for fritering 

_ and condens- 
img arsenic. 


10785. (Professor Thorpe.) Arsenious oxide requires a on screens, 


Use of lime 
to intercept 
arsenic 


much higher temperature than that to volatilise it ?— 
I presume so. 


10786. (Chairman.) You point out that the fumes as 
they go through the drying floor are essentially at so 
low a temperature that they would not carry volatile 
arsenic, and that the chief way that arsenic does get 
ints the malt is in the form of dust#~—That appears to 
me to be so. 


10787. That is a very important conclusion. You 
would also treat the filters you interpose with lime, in 
order to fix the arsenic. Do you think that is important F 
—I have found that a certain amount of arsenic—not 
a large amount, because I use fuels, anthracites, that con- 
tain only a very small amount, a negligible amount—but I 
have found that of that small amount some is arrested 
in combination with lime, when lime is placed near the 
furnaces, and when the furnace gases are at a high 
temperature, and when also there is a supply of water 
vapour, or of the elements of water somewhat greater 
tae that which is contained in the furnace gases them- 
gelves, 

10788. But those filters that you propose to be kept 
at a temperature below 300 deg. F., would not want 
time ?—No, I do not think lime would be of any service. 


10789. But you would place lime in the hotter filters 
‘below those?—Yes. I have done that. I have passed 
the furnace gases, in a kiln which has been fitted with 
a filter of this description, at a high temperature through 
lime, and I find that the lime absorbs a substantial pro- 
portion of the small quantity of arsenic which is present 
in the anthracite coal which was used. 


10790. How do you place the lime, in powder or small 
lumps ?—I have tried many different ways, and I am 
still uncertain as to the best method of using lime, and 


and in the condensing curtains together, which is equal 


to -15 per cent. of the coal, or 3 lbs. per ton of coal. ~~ 


Tn that, and in the lime which was used in the filter, I 
estimated that there was arsenious oxide equal to 1-60th 
of a grain per lb. of the coal. 


10798. Of the coal originally used ?—Yes, or 1-400th of ) 
a grain in the malt which was dried. : 


10799. That is, if all that powder had gone into the, 
malt ?—Yes; but I do not suggest, or suppose, or be 
lieve for a single moment, that any considerable propor: . 
tion of that would have reached the malt. If it had, 
not been arrested just where it was it would have) 
mainly, almost wholly, I think, have been collected in 
the distributing chamber of the kiln as dust. 


10800. Did you hear Mr. Ling’s statement in evidence 
that very little of the arsenic found in malt can be due 
to dust ?—Yes; I understood he meant very little com- 
paratively. 

10801. There is definitely a certain amount of arseni¢ 
found in the malt ?—Not in all malt. 


10802. The arsenic that is frequently found in_ the 
malt, according to Mr. Ling’s judgment, could not have . 
come to the malt from the dust, but your view is that 
it could not have come in any other shape than dust p— 
Tf condensed matter is also included in the term “ dust.” 


10803. Certainly it is ?—Then I would not say it could 
not, because I believe that where a body has a conden- 
sation point. of a certain degree of temperature, it may 
be possible that some condensation fails to take place 
just at that particular point, but with that proviso I 
think it is extremely improbable that other than ex- 
tremely small quantities of arsenic could reach malt 
as volatile arsenious oxide. ; 


10804. Did you notice the observation and experiment . 
on which Mr. Ling founded his conclusion ?—I did not. 


T am still endeavouring to find out the best method. 
10791. Do you know Newlands’ patent P—T do. 


10792. Did you hear the evidence given by the last 
witness P—Yes. 


10805. Could you explain the opinion, given by Mr. Such dust 
Ling? He said, “I have it on reliable authority that would con- 
for every 10 cwt. of coal used, 1 lb. of dust may be tribute very 
caught. by an arrangement placed between the furnace little arsent 
and the kiln. Assuming this dust to contain 5 grain to malt, 


10793. Have you any experience of the efficacy of lime 
or other bases on the fuel itself?—Mr. Newlands and 
myself have been in constant communication. I think 
that my plan is in effect the same as Mr. Newlands. It 
is to bring the products of combustion at a high tem- 
perature in contact with an active base for the purpose 
of fixing arsenic in a non-volatile form. 


10794. Have you experimented at all upon the lime 
you have used in that way in keeping it for a consider- 
able time to see whether arsenic is caught by it?—Yes, 
it is. I have made a good number of estimations in my 


of arsenic per Ib. and reckoning one part by weight of | 
fuel to five parts of malt, if the whole of this dust 
reached the malt it would only, contaminate it to the 
extent of 5 grains of arsenic per 50 cwt. of malt, or 
1-1,120th grain per Ib. 9—That I think is quite right. 

10806. Do you think then that there must have been © 
considerably larger portion of dust that may have reached 
the malt not caught in the arrangement described bj” 
Mr. Ling there? Far and away larger quantities than 
the amount mentioned have been found in malt ?—Na 
doubt. 
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10807. He has it on reliable authority that for every 
10 ewt. of coal used 1 lb. of dust may be caught ?— 
Yes, 1 or 14 lbs. 

10808. Do you consider that in these data of Mr. Ling 
the dust caught was exceptionally free from arsenic ?—- 
No. I have no reason to suppose it is exceptionally 


free. I have never had any acquaintance with fuels 


with any large proportion of arsenic in them. I should 
think. that is about normal as far as I am aware, and 


it corresponds with my own experience. 


idensed 
enic might 
_ be inter- 
ted, 


10809. That would give what we are considering 
practically free from arsenic, only 1-1,120th of a grain 
per lb., which is generally considered to be so small a 
quantity that it could not produce any injurious effect ? 
—That is one of my contentions, 


10810. Then in cases in which the malt has as much 
as 1-100th of a grain of arsenic, there should be far 
more arsenic in the powder caught above the furnace ?/— 
Or some abnormal conditions under which a far larger 
proportion than usual of the dust reached the,malt. 


10811. But if the whole dust reached the malt, Mr. 
Ling contended it would only give 1-1,120th of a grain 
per lb.?—It has ‘been always a great mystery to me 
where these quantities come from which have been 
quoted as being present in malt. 


10812. Do you think that a considerable amount of 
volatilised arsenic may have been passed through, over 
and above this dust described by Mr. Ling in the state- 
ment I have read?—I am wholly unable to account for 
the presence of material quantities of arsenic in malt. I 
have had no experience of such quantities. I do not 
think I can give any explanation. 


10813. Have you tried your lime filter with fuel con- 


‘ taining larger quantities of arsenic ?—I have not, except 


ough its 
» division. 


e of lime. 


absolutely experimentally, from which I have no results 
I can quote. 


10814. Do you intend to continue your researches on 
the subject ?—I do. 

10815. The Commission will be grateful to you if you 
communicate the results of further experiments, particu- 
larly with the object of finding whether or not the dis- 
tinetly arsenical fuel, fuel with more arsenieé in it than 
that which we consider as admissible, does give vola- 
tilised arsenic which is removed by your process of a 
basic filter applied hot, or by condensation on the colder 
screens P—I will do what is possible experimentally, 

10816. I think we may see how, without suspecting 
the accuracy of anything put before us by Mr. Ling ox 
yourself, the dust might be carried in an exceedingly 
subtle form. You hold that the arsenical vapour is 
essentially condensed to dust before the fumes reach the 
temperature of the drying floor. That may be. But 
all the arsenic may be there as dust, and yet be tho- 
roughly carried up with the fumes just as if it were 
gas. Dust df fine enough is carried with air just as 
thoroughly as if it were gas ?—Quite so. 

10817. Your process would consist in passing the 
fumes through a hot basic filter, and leaving the filter 
at a temperature somewhat near that of the drying 
floor?—No, it would leave the basic filter at a higher 
temperature, and there would be condensing curtains 
above that where the gases would be mixed with a con- 
siderable volume of cold air entering from cold air 
inlets, and where the temperature would be reduced to 
approximately 300deg. 


10818. You think that the thoroughly volatilised 
fumes, if hot enough, will act upon the lime in such a 
way as to leave the arsenic in the lime, and the fumes 
go out still hot?—Yes, two things being provided: 
that the mass of filtering material and the quantity of 
filtering material in relation to the total volume of air 
going through is sufficient. A thin layer will not accom- 
plish much. Therefore there must ‘be a considerable 


body or mass of basic material for the gases to come in 


eontact with. 
10819. Would it be a layer a foot thick, for instance ? 


‘—I would not like to commit myself. 


10820. An inch thick would be quite insufficient ?— 
Quite. 

10821. A foot might ibe sufficient ?—It might be suffi- 
cient. I believe from my experiments, provided also 
that there is the presence of the elements of water. 

10822. How are those supplicd ?—Those are supplied 
partly by what is contained ‘in the products of com- 
4576. ; : 
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bustion, but I think this is not sufficient. In ithe appa- 
ratus of which I have made a trial I place a vessel under 
the basic filter, and I use it not only for the purpose of 
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ments of water at a high temperature to the basic filter, 
but also as a washing vessel for cleansing the filter. 


10823. The filter is at a high temperature ?—Yes. 
10824. You cannot wash that with water P—Yes. 


10825. It is at a temperature far above the boiling 
point of water /—Yes. 

10826. How could you wash it with water?—Do you 
pour water down through it ?—I can demonstrate it to 
you if you will allow me to show you the model. It is 
a comparatively simple structure. It is a mechanical 
arrangement by which the filter is simply immersed into 
a washing vessel. 


10827. Sunk down temporarily; immersed, cooled, 
and brought up again?—Yes. It has been objected that 
the water is objectionable, that you are giving the fur- 
nace more work to do to drive off that amount of water 
and the water in the malt. That is so, but the quantity 
of water is absolutely negligible in relation to the quan- 
tity of malt. For instance, in a comparatively small 
kiln the quantity of water which would be driven off the 
malt would be ten tons of water in four days. The 
quantity of water which it would be necessary to use in 
connection with this apparatus might be 100lbs. or 
2001bs. 


10828. How often would this washing be performed ? 
—As often as necessary—every day or every hour; it 
could be performed with ithe greatest facility. 

10829. How often have you done the washing in prac- 
tice ?—In practice once every four days. 


10830. That would not give sufficient of the material 
of water/—No; but there is water permanently under- 
neath permeating through, dry steam. 

10831. Water is evaporating under your lime filter ?>— 
That is so. I wish to add that the character of the 
arrested matter will depend on the temperature, but the 
quantity of it will depend upon the velocity, 


10832. The velocity of the fumes upwards ?—Yes, but 
I wish to explain that what is important is not 
their velocity when they leave the fire, but the velocity 
when they pass through the malt, and the velocity is 
much smaller than is commonly supposed. I believe 
there is a common idea that volumes of air are taken 
through the malt at great velocities. That is not the 
case. The theoretical velocity which is required, and 
which I have demonstrated by means of laboratory ap- 
pliances, is less than two feet per minute. 

10835. (Sir William Hart-Dyke.) You have had very 
considerable experience in the malting trade in all its 
bearings ?—I have. 

10854. You have been amongst maltsters constantly 
for the last 20 or 25 years?—Yes. I cannot pretend to 
nye any authority to speak on behalf of maltsters gener- 

y. 

10835. I am not asking that, but as your general ex- 
perience you have had the advantage of hearing their 
views, and you know a great deal of the ins and outs of 
the trade ?—Yes. 


ss 10856. You are also a practical maltster yourself ?— 
es, 

10837. I should like to ask you one question with 

regard to a question put to you by the Chairman as to 
altering the malting system by a process of pure air. 
The question arose as to matter of taste. It is rather 
an important matter, is not it, as regards the brewing 
interest ?—I think it is a very important matter. I 
think it would need very strong compulsion indeed by 
some superior authority to induce brewers and maltsters 
to give up their system. 
_ 10838. It is quite possible that if a new system was 
introduced such as this, brewers might be at very con- 
siderable loss by having their beer sent back by cus- 
tomers who rejected it?—It is quite conceivable. 

10859. Without really going very closely into this 
matter of taste, it is perfectly obvious, is it not, that 
the consumer of beer is very quick indeed at discerning 
anything fresh in the beer, that the slightest possible 
cnenee is sure to be detected ?—There is no doubt about 

at. 


10840. I notice you state here that you “believe, 
therefore, that it will be found possible to provide in 


P 
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several distinct ways for the effectual arrest of arsenical 

matter in malt kilns without having recourse to indirect 

drying,” the indirect drying being the other process 1 
es. 

10841, You mention one or two processes which you 
think will be thorough and effectual. The first is by 
reducing the velocity of gas leaving the fire and pro- 
viding for a considerable proportion of the air to be 
heated before admixture with the furnace gases, and 
you said, with regard to that, that this will require in 
most existing kilns considerable structural alteration ? 
—I think it is a point which may be borne in mind in 
the building of new kilns, that it would not be a difficult 
matter to provide. I am aware of some kilns which 
have already some device of that kind. That is obviously 
a matter of the structure of the kiln. 


10842. If all maltsters were forced to make this change 
in existing buildings and existing apparatus it would 
be rather a serious charge on their business 2—Yes, 
very. 


10843. Then we come to the proposal which you have 
heard a good deal about from Mr. Ling with reference to 
the treating the fuel with a basic material with a view to 
the fixation of the arsenic in a non-volatile form. With 
regard to that, I think you suggested a different process 
from that Mr. Ling put before us?—I suggest that the 
process is practically the same, and that it is quite 
the same as to its effects. What happens is that the 
products of combustion are brought into combination 
with basic matter in both cases. 


10844. (Chairman.) Hotter in Mr. Ling’s case than 
in the process you suggest 2—Yes ; but by placing the 
basic matter immediately over the fire the temperature 
might conceivably be as high in the filter. 


10845. (Sir William Hart-Dyke.) I presume there is 
a process of experiment on in reference to this matter? 
—Yes. 

10846. And is likely to proceed for some months ?— 
Yes. It has been going on for some time. 


10847. I should like you to tell the Commission 
whether it is not a fact that in either case the cost of 
what you have suggested would be really very sinall P— 
Comparatively smail. 

10848. Have you any idea of what your system—how 
much per quarter of malt the expense would be ?—The 
total expense would be 2d. or dd. a quarter—roughly—— 
at a guess. 


10849. Have you any doubt in your mind, if these ex- 
periments proceed for some months and a conclusion is 
reached as to the best process to be adopted for this 
basic treatment, that security for the drinker of beer 
in future will be assured by some such process as this ? 
tT have no doubt that the complete security of the 
consumer can be secured, but I must be allowed to say 
that I think the consumer already has security. I am 
=nable from my experience to understand how it is 
possible for any quantity which could possibly be con- 
sidered deleterious to be present. 


10850. Can you tell us the number of analyses you 
have made for the detection of arsenic in malt ?—I have 
only made the experiments during the last two years. 

10851. Since this occurrence at Manchester P-—Cer- 
tainly. One never supposed before that that there was 
any arsenic. I have with me records of 385 determina- 
tions, not all upon malts—upon malts and furnace 
products. That is exclusive of a large number of pre- 
liminary matters. Those are done by the Marsh- 
Berzelius process, and they are exclusive of a large 
number which were done by prvcesses suggested earlier. 

10852. You expressed surprise just now at some of 
these statements placed before us as to the quantity of 
arsenious oxide found in malt ?—Yes. 


10853. You express this surprise after your ex- 
perience. During the two years you have been analys- 
ing you have not found these results yourself ?—I may 
say that the results which have been reported to me by 
professional analysts—I am not a professional analyst 
——lead me to the same conclusion. 


10854. You “ desire to say you afe of opinion thai the 
malts hitherto produced in this country have been free 
from arsenic in any other than such minute quantities 
as there is no evidence to show have been prejudicial”? 
—That is my opinion. 

19855. (Chairman.) There is a large amount of 
evidence of ordinary malts having considerable quan- 
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tities of arsenic. We have had a good deal of evidence 
that there is a certainly dangerous amount of arsenic 
+n a considerable number of malts ?2—I think the con- 
ditions must be quite abnormal in some respects I have 
no experience of and cannot account for. I cannot give 
evidence about what I know nothing. 


10856. (Sir William Hart-Dyke.) You are 
opinion that onerous restrictions such 
materially interfere with trade should not 
am. 


10857. You do not consider them at all necessary /-— 
I do not think onerous restrictions should be imposed. 


10858. (Professor Thorpe.) You obviously consider 
that some degree of restriction should be imposed, that 
something should be done to meet the difficulty raised 
by arsenic in malt. We cannot let things go on exactly 
as they were. What have you to say to that ?—I think 
that is rather a matter for the Commission than for any 
individual. 


10859. You have given a great deal of attention to 
this matter, certainly more than any individual member 
of the Commission. You have been at it continuously 
for two years. Would you give the Commission the 
benefit of your own conclusions on that point P—I must 
say that I think with regard to malt the public mind has 
been unnecessarily alarmed. 


10860. But if it is the fact, and we believe it is 
the fact, that now and again—I do not say on a very 
considerable scale—but now and again we meet with 
quantities of malt which contained arsenic to a dele- 
terious extent, and proved to be a deleterious extent, 
surely that is a condition of things which calls for some 
dealing with—that you must admit, do you not ?—Yes ; 
if the amounts have been proved to be deleterious, I 
think it is a state of things which ought to be rectified. 


10861. Cannot you, in the light of your experience in, 
treating malts, give the Commission the benefit of your 
own experience, and say what is the best way of meeting 
this condition of things? What should be done? Ifyou 
were in our place, what would you recommend should 
be done ?—-That is an exceedingly difficult question. 


strongly of 
as would 
be imposed ? 


10862. I suppose it is capable of being answered, is it 
not?—I cannot say that I have approached the matter 
from that point of view. 


10863. Well, I present that point of view now to you. 
What would you recommend us to do? My object is 
simply to get the benefit of your knowledge and experi- 
ence cn this point ?—I do not think that a standard test 
for malts to which malts should conform would be ob- 
jected to. I mean a test which would have the effect of 
providing that no arsenical malt should be used—that is, 
with deleterious quantities. 


10864. Do you think that would not be objected to? 
_I think that would not be objected to, provided the 
test were not an academical one and the quantity were 
not an academical one. I look on some of these minute 
quantities here as academical quantities, not quantities 
at all—something for which we want some other word 
than the word quantity. 


10865. I quite gather your meaning. You say that 
you think the trade in general would not object to the 
imposition of certain limits of the amount of arsenic 
which should be contained in the malt ?—I have no kind 


of authority to speak on behalf of the trade. 


10866. But that is the impression you seek to convey 
to us. You have reason to hope, at all events, that they 


Mr. E. S. 
Beaven. 


20 June 1902 





Severe officia 
restrictions 
on arsenic ir 
malt not 
needed. 


would not object to it?—I do not think IT should be © 


personally put to any inconvenience by the imposition of 
a reasonable test applied to malt. 


10867. A reasonable test with a reasonable limita- 
tion P—Yes. 

10868. We will separate the two things ; never mind 
the test for the moment. What do you think would be 
a reasonable limitation ?—I do not know. I think that is 
a medical question. 


10869. Looking at it from the point of view of prac- 
tice, of what can be obtained by ordinary care 
without any degree of difficulty, what is a reasonable 
amount, without the imposition of onerous conditions, or 
great constructional alterations, or anything out of the 
common ?—1 do not think that with anthracite coals, or 
with good oven cokes even—I cannot say with regard to 
gas cokes—I doubt if malts would be produced, except 
under extremely abnormal conditions, containing more 
than 1-200th of a grain to the lb., and 1-200th of a grain 
is an extremely small quantity. 
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10870. That would be 1-100th of a grain per gallon of 
beer ?—About the same. 


10871. In other words, it comes to this then, that no 
beer ought to be sold containing more than 1-100th of a 
grain per gallon. That is a practical condition even 
now. Is that your point? Such conditions you know 
would secure the beer with not more than 1-100th of a 
grain per gallon ?—You mean contributed by malt? 


10872. Contributed by malt. Assuming the beer to 
be a whole malt beer ?—Yes, that would be so. 


10873. That you think is a reasonable degree of limita- 
tion to ask for ’—There are other questions which arise, 
when [ am asked a question of that kind, especially the 
questicn of the analytical methods which are employed. 
If too severe a test is imposed it becomes immediately 
within what I believe to be the error of experiment of 
the Marsh-Berzelius process, I believe the unavoidable 
error of experiment of the Marsh-Berzelius process is not 
inconsiderable in relation to such small quantities as 
have been suggested. I foresee the possibility of great 
difficulties, and, perhaps, some contentions arising, 


10874. If I have gathered your meaning correctly, you 
wish us to believe that when we impose a limit, if we do 
impose a limit, that the limit should have some refer- 
on to the nature of the analytical method involved ?— 

es. 


10875. But, assuming that the analytical method in- 
volved were of a character to actually, without much 
reasonable doubt, indicate 1-100th of a grain, what is 
your point then—assuming that the analytical method 
were all right? I do not see exactly how the question 
of the analytical method comes in, because we have as- 
sumed that the analytical method is valid, and there 
ought to be no question about that ?—In dealing with 
these extremely small quantities, these practically in- 
tangible quantities, I do not know how any person who 
is not both a chemist and a medical man of experience 
can possibly have an opinion. I do not come within 
that category, and, therefore, I venture to think that I 
have not sufficient grounds to form an opinion. 


10876. I have not asked you anything with relation to 
the medical side of the matter. I am asking you, asa 
practical man, having tested hundreds of samples of 
malt, what you find is in practice a more or less attain- 
able limit as regards arsenic ?—With the Marsh Berze- 
lius process as it was recommended by the Committee 
vf the Society of Public Analysts, or preferably carried 
out, because of the question of solubility of arsenic, with 
the extract of an equivalent quantity of malt, I should 
say that the quantity which I have already indicated 
would not be reached where good fuel was used, except 
under abnormal conditions. But I have only a limited 
experience with regard to fuels, and whether larger 
quantities than these would be reached with other fuels, 
and whether larger quantities than these are still per- 
ceptible quantities I cannot say. 

10877. Let us confine ourselves to your own experi- 
ence ?—I am confining myself to my own experience. 


10878. From your experience, when you use fuel of 
good quality, and when you pay attention to the 
cleanliness of your kilns, and take all the other neces- 
sary precautions which now your experience has taught 
you to regard as desirable, what is the amount of arsenic 
which you still find that your malts contain ?—I did not 
understand your question in that way. The malts I 
have been concerned with have not been reported to 
contain as large a quantity as I have just mentioned, 


10879. What have they been reported to contain? 
Have they been reported to contain 1-d00th of a grain 
per lb. ?—No malt has been reported to contain that. 

10880. Not so high as that P—No. 

10881. Something between 1-500th and 1-300th of a 
grain is what they may under normal conditions con- 
tain; is that so? It is a magnitude of that order, 
something between 1-500th and 1-300th of a grain per 
Ib. You would not be surnrised if they contained some- 
thing of that character —I should not; and I consider, 
as I have indicated before, that these are intangible 
quantities within or very near the limits of error of 
estimation, 

10882. But you would be surprised if they contained 
a much larger quantity?—Yes. I do not think 


115 


tical man could not equally well perform?—On the 
other hand, I am under considerable disadvantages in 
some respects. 


10884. Do you mean the disadvantages tell against 
you in the reduction of the amount of arsenic?—No ; I 
should not say that. I simply refer to personal dis- 
advantages. 


10885. What I want to get from you, if I can, is, ought 
not your brother maltsters to conform to the same 
standard of efficiency that you have reached ?—I am not 
competent to speak for my brother maltsters ; I have 
no title to speak for them. I would rather not be 
pressed to speak on behalf of others, but I have every 
reason to believe they take as much care as I endeavour 
to in the matter, 


10886. I will not press you. I only wanted to gather 
what your individual experience is, and I wished to 
generalise from that. I want to make use of the ac- 
curaulated experience, you possess, and generalise from 
that with the view of finding what is a reasonable prac- 


‘tical limitation?’—I think it must depend upon the 


quality of the fuel which is being used more than upon 
any other factcr, and I doubt if, say, in districts where 
practically only coke is available—I am fortunate not 
to be in such a district 

10887. Do you mean gas coke or coke of any kind P— 
Coke of any kind. ¢ 

10888. But you yourself regard oven coke as being 
very much on a par with anthracite ?—Some oven cokes, 
but I imagine there is great variation in cokes, both gas 
cokes and oven cokes. From analyses which I have 
seen I imagine that there is great difference in the 
charactar of cokes. 

10889. But the differences are not wider than in the 
case of anthracite ?—I should think that they were. 





10890. That is your experience?—Not from my ex- 
perience, but from published reports. I think that a 
limit should be imposed with great care unless it is 
clewly shown that that limit is necessary in the interest 
of the public health, because there is, so far as I am 
aware, no evidence that the malts which have been pro- 
duced, and the beers which have been consumed in this 
country from time immemorial, have been other than 
perfectly wholesome, and because there is no evidence 
that the present methods of producing those malts and 
beers are any worse than they have been. I think that 
is the practical aspect of the question which the Com- 
mission ought to consider. I am sure that is how the 
matter will appeal to most outsiders. 


10891. (Chairman.) You feel that it is necessary tine 
inalt should be tested for arsenic before the brewers use 
it?—I have seen no evidence which is convincing to my 
mind that any malts have contained a sufficient amount 
of arsenic to be injurious. 

10892. Butt we have absolute evidence of some malt 
containing as much as 1-20th of a grain of arsenic per lb. 
or more. How are the brewers to know whether the 
malt contains 1-20th or 1-100th or 1-300th or less than 
1-500th of a grain, unless they test it?—I think that 
brewers will for their own protection for a long time 
to come be extremely careful with regard to the malts 
which they use. I have not a doubt that maltsters will 
be equally careful with regard to the fuels which they 
use, and with regard to their processes of drying in the 
light of what has transpired. 


10893. (Professor Thorpe.) What is to keep them up 
to the mark, unless it is by the imposition of something 
like a limit—how is the public to be made secure? 


10894. (Chairman.) We have had some evidence of 
malts made since the warning was given a year and a 
half ago—recently made malts—containing as much as 
1-10th of a grain to the lb., many containing 1-20th of 
a grain to the lb., and many specimens containing 1-30th, 
1-40th, etc.?—I do not think such amounts ought to 
occur with proper methods. 

10895. Of a large number examined we have many 
containing 1-40th, 40 containing 1-60th of a grain, 32 
containing 1-100th of a grain, and so on. There must 
be some security against such amounts of arsenic being 
im the malt that is used ?—Yes. 








10896. You told us that in some modern processes of Dilution of 
malting a considerable proportion of the air is brought furnace 
to the drying floors not through the furnace ?—That is fumes with 
so, in almost all kilns; a large proportion. air. 


P2 


they would contain a larger quantity except under ex- 
ceptional circumstances. 

10883. Is there anything in your procedure which is 
exceptional? Is there anything you do which any prac- 
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10897. Modern kilns ?—Yes, and in almost all kilns I 
would go as far as to say a considerable proportion of 
the air that comes in contact with the malt does not 
come in contact with the furnace. 

10898. Could you have said that two years ago as 
well as now ?—Yes. 

10899. The air that does not go through the furnace 
is heated how ?—It dilutes the air that does go through 
the furnace. 

10900. There is no air expressly heated for the pur- 
pose introduced in modern kilns ?—There is in a certain 
kiln which to my knowledge has been recently built. 

10901. Within this past year?—The particular kilns 
to which I refer have been built within the last twe 
years. 

10902. In the kilns you refer to, a considerable pro- 
portion of the air is heated and introduced to the floors, 
not through the furnace.?—To a certain extent. 


10903. To a temperature high enough for drying the 
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malt ?—In the earlier stages—when the temperature is 
not required to be high. I have not had actual experi- 
ence of those kilns. 

10904. Have you any reason to say that most probably 
that malt would be less satisfactory in flavour than mali; 
dried by fumes which have come through the floors >— 
T have no reason to suppose it would be less satisfactory, 
but I cannot say, as I have not seen the malt dried in 
that way. I have seen one or two samples of malt which 
have been dried by air alone. I have considered those 
malts to be somewhat deficient in what I, as a maltster, 
zall flavour. 

10905. From your own examination?—From my own 
tasting of them, but I have not seen a sufficient number 
of samples to form an opinion. 


10906-10. So that there is really not any large body 
of evidence against drying malt solely by pure air ?— I 
do not think there is any large body of evidence, but 
think, as I have said before, there is a strong general 
opinion that the flavour would be different. 
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10911. (Chairnan.) With regard to your Report, 
on arsenic in various articles of food (Appendix 24) 
which is before us, will you in a general way tell us 
how the inquiries there referred to were carried out? 
—They were mainly carried out by direct inquiries 
from the manufacturers, and, in addition, as far as I 
could, I made use of the men who were actually work- 
ing at the works to find out as much as I could about 
the different ways in which the manufactures were 
carried on. I did not confine my inquiries to a single 
representative of the firm. I very often went round 
with the manager or foreman, and consulted the chemist 
of the works, where there was one. 


10912. (Sir William Church.) I do not know whether 
this is the proper time to mention it, but I would like 
to ask you about the use in food of Pharmacopeeial pre- 
parations, as, perhaps, some of the statements in your 
report may be brought to the notice of the Pharma- 
copeial Committee of the General Medical Council. Is 
it the case that a good many of the manufacturers of 
food products rely upon getting pharmacopeeial acid, 
pharmacopeeial glycerine, and other substances, and 
that they do not think it necessary, if they get what 
are sold to them as pharmacopeeial preparations, to test 
them any further themselves?—At a number of the 
works I refer to, a manufacturer—using glycerine for 
an example—takes the precaution of obtaining a phar- 
macopeial. preparation, or else he orders “ glycerine 
suitable for food purposes,” and then gets supplied 
with glycerine which passes the test of the British 
Pharmacopoeia. I should say that, as a rule, he is 
quite content not to have the glycerine tested him- 
self. Of course, there are some who do not ask for 
pharmacopeeial preparations, or for any other evidence 
of suitability for food purposes. I have lately cor- 
responded with a medical man in Pontefract who is 
well acquainted with the manufacture of liquorice 
there. 1 asked him whether glycerine is used in 
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making liquorice sweets, and he replied that it is, 
put that “good glycerine” would be too expensive to 
use for the purpose. That probably is an illustration 
of the use of a substance that does not conform to the 
pharmacopeeial tests. Of some substances, such as 
borax, the pharmacopeeial quality would hardly ever 
be ordered when it is required for food. 


10913. The question suggested by your report is 
whether, when pharmacopeial preparations are used, 
ihe official tests of the Pharmacopeeia afford a sufficient 
safeguard against arsenic?—I am not quite sure that 
they do altogether. In some substances liable to con- 
tain arsenic, boric acid for example, arsenium is not 
mentioned as a contamination to be looked for. Then, 
again, the pharmacopceial tests require that “no 
atsenium” shall be present by certain tests. These 
tests are merely qualitative, and I am mot sure how 
much arsenic they might pass. For example, I lately 
sent to Dr. McGowan a sample of acid phosphate of 
lime, used as a constituent of baking powder, and he 
reports 0°84 grain, or nearly 1 grain of arsenic per 
lb. init. Itis possible, though unlikely, that a merely 
aualiete test might not detect even as much arsenic 
as this. sa 


10914. (Professor Thorpe.) Is acid phosphate of lime 
a pharmacopeial preparation 1—It was bought through 
a chemist. 

10915. Through a wholesale druggist ?—Yes. I seo 
you are right; calcium phosphate is a pharmacopoeia 
preparation, but not the acid phosphate. 


10916. (Sir William Church.) I gather. from your 
report that if the attention of the Pharmacopeeial Com- 
mittee were called to the question of arsenic in pharma- 
copeeial substances used in foods, the chief of these 
substances would be sulphuric acid, hydrochloric 
acid, phosphoric acid, tartaric acid, citric acid, borax 
and boric acid, and glycerine?—Yes. Glycerine is an 
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exception, because in that case a quantitative limit of 
arsenic is fixed by a special test in the British Phar- 
mocopeia. But it has been pointed out to me often 
by chemists that this test is not very stringent, and 
you have before you in the appendix to my report the 
observations which Professor Campbell Brown has 
made on the subject. I might add that one analytical 
chemist whom I saw, and who had lately been going 


- into the question, was so much impressed with the 


occurrence of arsenic in glycerine that he urged that 
a large number of glycerines should be collected by 
the Commission and analysed for arsenic. 


10917. (Chairman.) Would it be desirable that the 
manufacturers should be encouraged to ask for phar- 
macopoeial glycerine, and for the pharmacopceial quality 
of any particular ingredient, and that if they got that 
they could be sure they had been efficiently tested ?— 
I think it would be of great assistance to the manu- 
facturers who use these substances. 


10918. Would it be right, in that case, that the 
manufacturers should take that as being a sufficient 
guarantee, without testing it themselves ?—It would be 
an additional advantage if they did test it, and where 
a manufacturer uses a considerable quantity of an 
ingredient like sulphuric acid or glycerine, I do not 
think he ought to neglect the precaution of testing 
systematically himself. In practice a golden syrup 
maker, using a considerable quantity of sulphuric act, 
usually, and quite rightly, relies on his own testing, 
But in any case, what is suggested would be useful, 
‘as there would then be some form of standard to go by 
“if the drug they were using could be required to 
comply with the official tests. I think the tests might, 
as Sir William Church suggests, be looked over again, 
and altered if it is found that there is any serious 
doubt about their significance in respect of arsenic. 


10919. (Sir William Church.):There is another sub 
stance to which you refer in your report which I do 
not think is actually pharmacopeeial, but which is used 
a great deal in the treatment of disease, namely, 
lanoline. It is largely used in oimtments?—Yes. It 
was quite by accident that I came across the fact that 
lanoline had been used in a food preparation. It was 
employed at a sugar refinery to prevent the sugar boil- 
ing over too rapidly. 

10920. (Chairman.) What is lanoline ?— 


10921. (Sir William Church.) It is a grease that is 
obtained from the wool of sheep, and all the sheep dips, 
or most of them, contain arsenic. This lanoline has 
been found in one or more instances to contain a thigh 
percentage of arsenic. Would you think it desirable 
that chemists’ attention should be drawn to the pos- 
sibility of arsenic in lanoline?—I should. 


10922. (Sir William Hart-Dyke.) I suppose you wish 
to insist, do you not, that certain foods may contain 
dangerous quantities of arsenic unless great care is 
taken in their manufacture ?—Yes. 


10923. Do you think much danger is likely to arise 
from actual ignorance of the manufacturer as to the 
properties of some of the ingredients he ases?—Yes ; 
so many of the manufacturers do not know anything 
of the dangers that exist. For instance, I think very 
few of them know of the danger of arsenic getting in 
by way of glycerine. It is not wilfulness on their 
part, it is simply that they do not know anything about 
it. 

10924. If they knew more about these ingredients 
the alarm it would create would at.once make them 
more careful?—It would meke some of them more 
careful ; but some of them are very ignorant men. 


10925. Can you suggest any expedient whereby 
manufacturers, both those who have been long in the 
trade and those who have only come in lately, could 
be informed of the- dangers which exist in these in- 
eredients? Would it be of any use for a Government 
Department, upon the information which you have 


placed before the Commission, to issue a schedule 


or a list of dangerous articles and ingredients ?—I 
do not see why those foods that may contain dangerous 
substances should not be scheduled, just as much as a 
dangerous trade in a factory is scheduled by the Home 
Office; or there might be a schedule of ingredients 
which are liable to be dangerous, and the manufac- 
turers told of the risk they incur by using them. 


10926. Do you think there is any difficulty in any 
_ careful manufacturer, who is aware of .these dangers, 
turning out food free from arsenic ?—I do not see any 
‘difficulty in their turning out food entirely free from 
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arsenic. All these articles which are liable to intro- 
duce arsenic into food can be obtained practically 
arsenic free. 

10927. And you do not think that in the manufactories, 
where these processes are going on, any material extra 
cost would be incurred by protecting the public ?—I do 
not think it would cause any great increase in the cost, 
because the quantities used are very small. 


1928. Can you tell us if any official safeguard exists 
to-day against the careless manufacturer, whether 
British or foreign, and, if so, what?—I am not an ex- 
pert in legislation. So far as I understand it, there is 
no safeguard as to the ingredients the-manufacturer 
uses. What safeguard there is, consists in taking 
samples under the Food and Drugs Act. The Commis- 
sion themselves indicated in their interim report, that 
this control over the finished article has not in the past 
proved very efficient. 


10929. You think, that in some cases, the safeguards, 
under the Food and Drugs Act, are unreliable, because 
they come too late, as it were ?—Not only that, but I am 
not sure that they are quite reliable, as regards the kind 
of samples that are taken. Take cakes, for instance. 
I have never heard of cakes being examined by the 
public analysts. It may have been done, but I have 
never heard of it. The public analyst has certain things 
that he analyses regularly—milks, butters, peppers, and 
that sort of thing—and the inspector goes on, in a more 
or less routine way, collecting substances recognised as 
likely to be adulterated or diluted, in order that the 
vendor may make more profit; but, I doubt if many 
of these substances that are mentioned in this report are 
examined very often, or at all, for arsenic. 


10950. But some foods are now being tested by the 
public analysts ; is not that for the security of the pub- 
lic?So far as arsenic is concerned, I should think the 
number of foods so tested is small. In the returns 
made by the public analysts to the Commission last 
year, it was evident, that just after the Manchester epi- 
demic, a large number of foods, particularly those con- 
taining glucose, had been tested in many districts, but 
I do not think that public analysts are now doing much 
in the way of testing food for arsenic. I have had 
several conversations with the public analysts I have 
met in the cours? of my inquiry, and I have been rather 
stiuck by this. 

10931. So far as your investigations have gone, do they 
lead you to think, that with regard to public analysts, a 
great deal moze protection might be afforded, if analyses 
for deleterious substances were proceeded with on a 
much larger scale than at present?—Yes, I think it 
would. ; 


10932. If the analysis of the actual food itself is not 
proceeded with, might not this occur, that some new 
method of manufacture, or some new ingredient might 
be used, and that might lead to danger; some new 
chemical process might be carried on, which would be 
dangerous, which might, as it were, slip in as something 
new, and in that case danger might arise?—Yes. It 
seems to me also desirable, that the manufacturer of 
such a food should, in some way, be liable to inspection 
of some sort, which weuld show whether there is any 
risk in his methods. 

10933. That would tend rather to the examination 
of the method of manufacture, and to the analysis of 
every possibly injurious ingredient. rather than to 
analyses directed to the finished product?—Yes. I do 
not profess to have gone into the administrative ques- 
tion. T think there might be some control through the 
ingredients. You might, for instance, have a dangerous 
food schedule. 
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10934. With regard to imported food-stuffs—food, Imported 
drinks, confectionery, and other matters—in that case, foods. , 


I presume, the only possible safeguard is examination 
and test of the finished product ?—Yes, I do not see 
how you can do it in any other way. 


10935. That is the sole protection, is it not?—I do 
not see any other. That question is very important. I 
had no idea, until I looked into it that such a large 
quantity of the kind of finished foods, which have been 
dealt with in this revort, are imported into this country. 
For example, take these malted foods from America. I 
can get no information first-hand, of what these foods 
are malted with. Some of the agents tell me, that in 
America, they are always malted over anthracite. But, 
again, on the other hand, T have been told, with regard 
to a lot of the foods made in the West of America, that 
the anthracite would be so very expensive, that it could 
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not possibly be used as a malt fuel. Then there are all 
the different meat foods, and the foods made from 
caseins, prepared by the use of different acids. They 
come over from America, manufactured ready for use, 
and you have no safeguard as to what acid they are using 
in America. 

10936. But, with regard to all home-products and 
manufactures, you are strongly of opinion, that analyses 
should take place of each, ingredient used, where it is 
liable to be contaminated by arsenic ?—I certainly think 
it would be a great safeguard. 

10937. You think, that should be urged upon all 
manufacturers ?—I think it would be the greatest safe- 
guard the public could have, if it were done. 


10938. You have suggested another safeguard, namely, 


-that there might be some schedule of all these danger- 
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ous ingredients, and that all manufacturers shall have 
it placed before them ?—I think so, certainly. 


10939. Do you think it is essential, before further 
action is taken in the matter, that there should be some 
agreement as to the quantity of arsenic, which would be 
enough to condemn any food as injurious to health ?— 
T think it would be of great assistance to the manu- 
facturer. At many of the places I have been to, I have 
been asked that question: “Is there going to be a 
standard for these things?” Of course, I said I could 
not say, but I think it would be of great assistance if 
the manufacturer knew that he must keep well below 
some definite limit of arsenic in his product. 


10940. They want really to know, in effect, what secu. 
rity means }—Yes. 

10941. And that would be of considerable assistance 
to them in dealing with all ingredients ?—Yes. 

10942. Tests would be applied to see that there was 
not above a certain quantity of poisonous matter in any 
ingredient ?—Yes. 


10943. (Dr. Whitelegge.) When you speak of the 
demands for standards from the different manufacturers, 
I suppose, that that was not only a demand for a stan- 
dard of what was likely to be injurious to health, but 
a demand for a standard of the particular amount they 
could work to?—Yes, especially as regards ingredients. 
If they got more arsenic than that, it would be sufficient 


to condemn the article, so that they could not use it. 


10944. There is a reference to that under “coloured 
foods” in your report, repeating rather what 
Mr. Hehner told us. I think it is rather re- 
markable to find that Mr. Goodfellow takes the 
attitude described here. He passes very con- 
siderable quantities of arsenic, presumably avoid- 
able. quantities, in consideration of the fact, that 
in those uses of colours which are known to him, the 
arsenic would be so diluted as to be harmless. I sup- 
pose, the standards which manufacturers in general are 
asking for, would not be standards of that sort /—The 
colour which Mr. Goodfellow has alluded to here, is a 
dry colour, which is imported into this country before it 
is made up into the paste, which the confectioner uses, 
but those were his words. He said: “I can assure you, 
that you will be surprised to hear what a large amount 
of arsenic I pass in these colours, because 1 know so 
little will eventually get into the finished article.” 

10945. We have your recommendation now, based; on 
your interview with a number of manufacturers, that 
there should be a standard, or standards available, for 
manufacturers of foods ?—Yes. 


10946. You agree with that ?—Yes. 


10947. But you do not contemplate a standard of the 
sort adopted by Mr. Goodfellow in this instance, do 
you ?—I have so little information about the colours, that 
it would be a difficult thing for me to say what the basis 
of a standard in colours should be. I am informed by 
Mr. Pronk, who belongs to a large firm of colour-makers, 
that it is quite possible to send out these colours, ar- 
senic free, and that, when he is sending colours to food 
manufacturers, he always ascertains that those colours 
are arsenic free. When he finds that a colour contains 
arsenic, he rejects it as not being proper for food, and 
it is put on one side for textile manufacturers. 


10948. But, would you think, that,if an ingredient of 
food is used in a small quantity im the preparation of 
food, it is immaterial whether the amount of arsenic be 
kept down to the lowest possible limits or not ?—I think 
it is most important that it should be kept down to the 
lowest possible limits, and, if possible, avoided alto- 
gether. In the colours I mentioned, the arsenic can be 
reduced to an extremely small proportion, or obviated 
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altogether. Here is the whole list of colours which are Mr. 
used in confectionery, which are reported as arsemic- H, H. Smith 
free. They are all analysed before they are sent out. pales 


10949. Does it not follow, that if a very small pro- 31 Oct. 1902. 
portion be used, the additional cost (if any) to the 
manufacturer using it must be necessarily relatively 
small ?—I suppose so, if he used a small quantity. 


10950. (Sir William Church.) I should like to ask one yo official 
question here. J am under the impression, that at the control over 
present time there is no Department, either govern- 4 new food 
mental or municipal, that exercises any control over the manufacture 
private individual who sets up a manufactory of food- 
stuffs. He is not responsible to any one?—I believe he 
ig not. 


10951. For instance, you give an example here of Mr. 
Overbeck, who starts a new food, made to a large ex- 
tent from malt culms. In starting that business, and 
putting his ware upon the market, he is not responsible 
to anyone, he is only responsible if his finished products 
are found to be deleterious, under the Food and Drugs 
Acts?—I believe that is so. 


10952. Do you think it would be possible, that any- 
body, setting up a manufactory of food-stuffs, should 
have to give notice to any public authority 7—Merely 
as a personal opinion, I cannot see why the should not. 
You protect a man from working in a dangerous trade, 
you impose special regulations for him ; you protect a 
boy working in a factory, by seeing that the machinery 
is all properly enclosed, you protect him further by 
having him examined by a doctor before he is allowed 
to work in that factory ; but any man may make any 
food for the man or boy to eat, and unless it is found 
deleterious by the public analyst, he can go on eating 
it until an accident occurs. That is the way the ques- 
tion has struck me during the time I have been inquir- 
ing into it. here are certain precautions taken, of 
course; for instance, the sanitary inspector finding 
diseased meat on sale. But there is nothing done about 
treacle or cakes, or anything like that. The case of 
Mr. Overbeck is a very good example. 


10953. As a matter of practice, you have been in- Official 
quiring into these things. Would it not be impossible eontrol at 
¢o maintain control in any way over the production of factory. 
food stuffs, because many food stuffs are produced in 
small quantities by private invividuals, and then 
placed on the market. A man who opens a factory is 
not really in a different position from the woman who 
makes a few pots of jam, which she sells on the market ? 
—Yes; but most of the foods that we have been talking 
of here are made in rather large quantities in large 
factories. It does not follow, of course, that because 
they are large places their precautions are adequate. 

Take, for instance, a table syrup maker whom I saw 
the other day. He buys his glucose, and he buys the 
invert sugar that he makes his table syrup from. 
He sells some of this invert sugar as “golden syrup,” 
and he sells another quality as “golden syrup mixed 
with glucose.” But he has no idea where that invert 
sugar comes from, he has no idea what acid has been 
used in its manufacture; he knows nothing about his 
glucose. He has never had either of them analysed, 
and he has never had either of them tested. That 
manufacturer is one of the largest men in London, so 
that you may very possibly have an accident arising 
out of his ignorance of the materials that he is selling. 


10954. (Chairman.) Where does he buy his glucose! 
—He gets it on the market, through merchants. He 
buys a large quantity at once. Take a man, again, 
who makes gingerbread nuts. At one place I visited 
they make the best gingerbread nuts with golden 
syrup; I know about the manufacture of this syrup, 
and it is a very good one. But another and cheaper 
golden syrup is used for the commoner article by the 
same manufacturer, and he knows nothing whatever of 
its origin or manufacture. 


10955. (Sir William Chureh). You do not think that 
the mere examination of the finished product, as it is 
turned out, is a sufficient safeguard ?—I do not think 
it is a sufficient safeguard, unless an enormous num- 
ber of foods were analysed. 





10956. I gather that in your view a municipal or 
Government inspector should have power to enter any 
factory and take samples of any material which is 
used in the product of the factory +I do not venture 
to suggest who should be the authority. 


10957. Without saying who it should be, you would 
grant to some persons the right to enter these factories 
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and demand that they should be allowed to look at 
the books with reference to the ingredients which might 
be harmful #~Yes, I had that in my mind. 


10958. (Chairman.) At present municipal inspectors 
under the Food and Drugs Act are entitled to enter any 
shops, large or small, in which food is sold ?—I be- 
lieve they may enter any retail shop. 


10959. But there is no power for doing that in a fac- 
tory ?—My impression is that there is no such power. 


10960. (Sir William Chureh.) Do you see any prac- 
tical objection to an extension in some way of the Act 
that there should be some public authority—I am not 
saying who it should be at the present moment—who 
should have the right to go into a factory of food pro- 
ducts for the purpose we are discussing ~My impres- 
sion is that the large manufacturers would rather wel- 
come it Perhaps I am going a little too far in saying 
that, but they would not object to it. As to the small 
manufacturer, you have to deal with an ignorant man, 
who is using things which he had no idea were dan- 
gerous. 


10960*. That would be all the more reason why you 
should have the power to deal with him ?—Quite so. 


10961. (Professor Thorpe.) You are suggesting, in 
effect, an extension of the provisions of the Food and 
Drugs Act to meet the case of the manufacturers, as well 
as the retail tradesmen. If this were done, and the 
machinery already set up by these Acts utilised, the 
authority charged with the execution of the new powers 
would be the local authority, subject to supervision by 
the Local Government Board ?—Yes, that would be so. 


10962. There is something in that direction already 
as regards margarine in the amended Margarine Act. 
Premises in which margarine is manufactured must be 
registered by the local authority, and that gives them a 
right of entry. Every manufacturer or wholesale 
dealer in margarine must keep a register, and this 
register must be open to the inspector of the Board of 
Agriculture ?—I did not know that, but it is evidently 
an important point. 

10963. (Dr. Whitelegge.) Margarine, of course, is a 
food substance and nothing else; it is often manu- 
factured in a place where nothing but margarine is 
made, and there is no question about its destination 
for food. If you were considering foods generally, and 
still more if you were considering food ingredients, you 
would frequently have a case where the destination of 
the finished, product might be food, or it might not. 
For example, take the manufacture of glucose. We 
have been told that there are several other destina- 
tions for glucose which have nothing to do with food 
whatever. I am not objecting to the suggestion of in- 
spection, but this might be a more complicated case? 
—Yes; there would be many points to be worked out. 


10964. (Chairman.) In the first section of your re- 
port, with regard to coal-tar colouring matters contain- 
ing arsenic, have you, since making the report, received 
any information as to the quantities of arsenic found 
in them ?—I took a sample of green colouring matter 
called apple green, and sent it to Dr. McGowan. He 
reports approximately one-twelfth of a grain of arsenic 
per lb. in it. 


10965. Was this used for colouring food?—Yes. I 
took it at a confectioner’s. 


10966. Are there other poisonous colours used in con- 
fectionery besides those which may contain arsenic ?— 
Some of the mineral colouring matters, I think, are 
poisonous, but I have not been much into the question. 


(Professor Thorpe.) Cextain coal-tar colours, which are 
free from arsenic, are quite as dangerous as if they 
contained considerable quantities of arsenic. 


(Chairman.) And are such liable to be used by con- 
fectioners ? 


(Professor Thorpe.) Yes; that came out in evidence 
before the Departmental Committee on Food Preserva- 
tives and Colouring Matters. 


__ 10967. (Dr. Whitelegge.) It would be very convenient 
if we could have some evidence as to the prices of the 
sulphuric acid prepared in different ways. That is re- 
ferred to in Section I. ?~You mean the addition it 
might make to the price ? 


10968. Yes. For instance, brimstone acid, acid pre- 
pared from recovered sulphur, or by the synthetic pro- 
cess ?—I am afraid I cannot give that straight off. 

10969. Perhaps you would kindly add that. Simi- 
larly, in Section I., with regard to borax and boric acid, 
you speak of de-arsenicating process increasing the 
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price £5 per ton. It would be rather useful, again, if we 
knew what that increase was on ?—I do not know more 
than this; whatever the market price of the commer- 
cial boric acid is at the time, the price of the purified 
substance is so much more. I will give an example of 
the price if I can obtain it. 

10970. (Chairman.) Can you give a summary of the 
chief ingredients liable to contain arsenic, which seem 
to require the attention of the manufacturer ?—Provi- 
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sionally, I would say that the chief are :—Sulphuric against 


acid, hydrochloric acid, phosphoric acid and phosphates, 
tartaric and citric acids, borax and boric acid, glycerine, 
glucose, invert sugar, caramel, colouring matters, and 
malt, 

10971. In part of section 2 you deal with the risks of 
arsenic in golden syrup. Did not Bostock at one 
time maka a golden syrup ?—They did. I should like 
to refer to the visit 1 paid to Bostock’s manufactory, 
where they had been trying to invert cane sugar to 
make table syrup. They added sulphuric acid to cane 
sugar, flavoured it with essences, and sent it out in tins 
to grocers. Luckily for the public, they failed in their 
process. They inverted too much, the syrup went 
solid, and was returned to them by the grocers. I got 
a sample of the returned stock, which I found on their 
premises, and sent it to Dr. McGowan. He at first 
reported that he had got such a black mirror with 
the syrup that he could not really estimate the amount 
of arsenic. I lately asked him to repeat the test, and 
he has taken a very small quantity, and he returns ap- 
proximately one grain of arsenic per lb. of the table 
syrup. 

10972. That was enough to cause wholesale poison- 
ing?_Yes. But, luckily, nothing beyond a few speci- 
men, tins ever went on the market. 

10973. (Sir William Hart-Dyke.) What is the date 
of this occurrence—was this after the Manchester scare, 
or quite lately ?—The manufacture of this table syrup 
had been undertaken in 1900, not long before the detec- 
tion of arsenic in the brewing sugars. I found the tins 
of this syrup when I visited the works on the 24th May, 
1901. 


10974. (Chairman.) A child taking a few spoonfuls of 
that would have a poisonous dose ?—I should think it 
would make him very ill. 


10975. Was a quantity of that syrup in stock ready 
to go out?—There were 14 tons in stock. It was in 
tins packed in small square boxes, two dozen tins in 
a box. They were all ready, with their labels on. 
Some had already been sent out, but they had been 
returned, because, luckily, they had got solid, and could 
not be sold as syrup. 


10976. And through that accident it was returned to 
the makers ?—Yes. 


10977. And after it was returned, it was found tc 
be poisonous to the extent of the amount of arsenic you 
have mentioned ?—Yes. That is the report I have now 
received. After my visit to Bostock’s it was all burned. 


10978. (Dr. Whitelegge.) What were they doing with 
it when you found it there ?—They had it im a big room 
in the warehouse. Mr. Williamson, who represented 
Messrs. Bostocks, had told the Commission that there 
were 700 tons of their glucose there, and I went up 
directly afterwards to look at this glucose, and on my 
way to see this at the factory, I walked through the 
room where the cases were. 


10979. Were they not destroying it on their own 
initiative ?—No. 

10980. Nor had they examined it for arsenic 4#—Not 
until after my visit. 


10981. (Professor Thorpe.) That means that Bostocks 
were practically using the same sulphuric acid for the 
inversion of ordinary sugar that they had been using 
for the manufacture of glucose ?—Yes. 


10982. They had been using Nicholson’s acid #~Yes. 


(Chairman.) What has become of the rest of Bostock’s 
stock and of the firm’s action against Nicholson ? 


(Secretary.) Mr. Hammond Smith has just stated that 
the contaminated table syrup was burned. Bostock’s 
glucose has been sold with very stringent precautions 
to textile manufacturers, an undertaking being given 
by each person purchasing it that he proposed to use 
what he bought solely for the purpose of his own busi- 
ness and for matters unconnected with food, and that 
he would not part with the glucose to anybody else. 
Bostock’s invert sugar has been sold to blacking makers 
with similar precautions. These steps were taken in 
all sales after the end of May of last year. They were 
really the outcome of the evidence which was given in 
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the Commission by Mr. Williamson, of the correspon- 
dence which ensued between the Commission and the 
liquidators, and of the representations which | was 
instructed by the Commission to make to the Local 
Government Board. My colleague, Dr. Darra Mair, was 
sent by the Board to make local inquiry. He saw the 
liquidators and their representatives, and pointed out 
to them that the Commission and the Local Govern- 
ment Board were not satisfied with what had been done, 
and told them what precautions were essential if the 
stock was to be sold at all. I understand that the whole 
of the stock had been disposed of in the way I have said 
by the beginning of this year, after Dr. Maiz’s visit. 
The liquidators undertook that particulars of each 
separate sale should be reported to the Commis- 
sion as it took place, and I have sent copies of all reports 
to the Local Government Board. So that we know what 
the destination of the stock has been, and I think we 
can be satisfied with the precautions to secure that 
none of it has had any chance to get into food since 
the date of Dr. Mair’s visit. 


10983. Is Bostock’s manufactory going on still? 


(Secretary.) No, I believe the machinery has been sold 
by the liquidators. With regard to the action between 
Bostock and Nicholson, about which you asked, I can- 
not give you any definite information. It has not been 
withdrawn. 


10984. Borax and boric acid are still largely used for 
preserving milk and butter ?—( Witness.) I was told at 
the factory of the Consolidated Borax Company that 
its largest usé is as a preservative for bacon and ham, 
and that sort of thing. But notwithstanding the recom- 
mendation of the Preservatives Committee, the prosecu- 
tions lately based upon the use of preservatives in milk 
show that borax preservatives ar still being used. Last 
July, for instance, there was a prosecution for 112 
grains per gallon in milk. 

10985. That was a prosecution under the law as being 
an adulteration ?—I presume so. 


(Professor Thorpe.) These prosecutions are always 
brought under the same clause of the Act, namely, that 
a thing is not of the nature, substance, ani quality de- 
manded by the purchaser; in this case because it con- 
tained boracic acid. They are generally now successful. 


10986. (Dr. Whitelegge.) In Section ILI. of your report 
it is said that samples of coffee have been sent to 
Dr. McGowan, and the same observation is made in 
other cases. Have you any further results of these 
analyses?—I have a few which have been sent in since 
the report was written, but I have not received the ana- 
lyses of coffee yet. 

10987. The results will ie added when they are sent 
sn?Yes. I understand that a complete list of sam- 
ples which Dr. McGowan is examining will be prepared 
when the results are complete. 


10988. (Chairman.) With regard to the subject of food 
exposed to the products of combustion, and the use of 
fire for cooking, have you examined a mutton chop or 
a beefsteak which have been cooked over the fire ?—I 
have not had any chops or steaks examined. I went to 
examine some of the grills in the big grill rooms in 
London. The mode of construction of the fireplace led 
me to think that while chops and steaks received 
the heat from the coke, the actual product of combus- 
tion was drawn through the back of the grill and passed 
up the chimney. 


10989. With the old method of cooking mutton enops 
and beef steaks over the fire, if there was arsenic in the 
fuel one would think it would come in contact with the 
steak. Have any experiments been made as to this ?— 
No, I do not think so. _I have made none. 


10990. Do you think there is reason to believe that 
arsenic to a perceptible degree could get into a beef 
steak cooked over an ordinary fire?—Not to any dan- 
gerous degree. I would refer to the amount of arsenic 
which we obtained on bloaters. The figures are given 
in Section III. These bloaters were exposed for a fairly 
long time. ; 

10991. Exposed to the fumes ?—~Yes. 


10992. I see the greatest amount of arsenic is about 
1-140th grain to a pound of skin 1—Yés, after they had 
been 18 hours exposed to the fumes of coke. So there 
is not a great deal of arsenic gets on. 

10995. That perhaps answers my question suffi- 
ciently ?—The food was really exposed to the fumes 
coming directly from the fire, which was in a brazier 
containing coke, placed directly under the bloaters. 
The -bloaters’are hung on rods above the coke, raised 
tier on tier, When I took the samples I always tock 
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some samples from the bottom of the tier closest to the 
coke, and some from the top tier to the highest elevation. 
But you even see in the lowest tier there is not a great 
quantity of arsenic deposited on the bloater. 


10994. As the bloater is cool, if it is put into the 
fumes for the purpose of being dried it 1s then more 
liable to get a deposit of arsenic than if it was hot ?— 
The bloater is put on wet, and, I suppose, any arsenic 
which came off the coke would on that account be more 
liable to be deposited on the bloater. 


10995. (Dr. Whitelegge.) Do you know if the attention 
of any public body abroad has been given to the danger 
of arsenic in chicory?—I do not think so. It has never 
been mentioned to me by any chicory roasters whom 
1 have seen in England. J have some works on the 
preparation of chicory abroad, but I cannot find any- 
thing about arsenic in them. 

10996. There is no attempt at public control of it ?— 
As far as I am aware, none. 


10997. (Sir William Church.) I should like to ask a 
question with regard to the table in Section IV. which 
is not quite clear. JI think it should have some- 
thing added. These fowls when bought were stated 
to weigh 140z. | When. the experiments began they 
weighed 260z.?—Just so. They were kept until they 
were ready for fattening. 

10998. I think it will be just as well to put that in. 
This fact is also remarkable, although it is not a large 
enough experiment to draw deductions from. Two of 
the fowls which were fed on arsenic, Nos. 4 and 5, if 
you will add up the totals, increased in weight very 
much in the same ratio as the two which were not fed 
on arsenic. But another two, Nos. 3 and 6, both cocke- 
rels and fed with arsenic, increased much faster than 
the control birds. I think it would make the table 
complete if the total weights at the time they were 
killed were added at the end?—I will see that that 
is done. The curious part. as to what you mention is 
that the birds got on to what you might call a killing 
weight very much faster when they were taking arsenic 
than when they were not. I tried it again, though not 
so fully, this year. I kept a lot of chickens on arsenic 
this year, and it is very curious how quickly they got 
to their killing weight. They got to it a month sooner. 

10999. Exactly. The arsenic birds increased more 
rapidly—I do not say much more rapidly, as the results 
seem very irregular?—They seemed to get rapidly up 
to a certain weight, and afterwards not to increase, 
whereas the control birds went on increasing. 
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11000. The really important thing about your experi- Arsenic in 
ments is that the arsenic appeared ultimately in the fowls 


feathers and not in the flesh?—Yes, and they showed, 
too, that fowls can tolerate arsenic if the fattener ad- 
ministers it. Mr. Tegetmeier, when I saw him, would 
not have it, but my poultry friends all have a suspi- 
cion of it. Itis given at the end to increase their weight 
very rapidly. The birds are got to their full weight 
quicker, 

11001. (Chairman.) That is interesting information 
as to the elimination of arsenic by the feathers. As a 
practical matter, do any of the producers of fowls get 
tempted to use arsenic by knowing that the fowls in- 
crease in weight?—I think they must know it, but my 
information is very meagre on the point, because di- 
rectly you mention the word arsenic you get no more 
information. I was talking to one of these fowl fat- 
teners on the subject about this time last year, and he 
would not tell me whether he used anything but ordi- 
nary fat and milk. Directly I asked him, “Do you 
use any chemical additions to your food?” he began to 
talk about how many eggs his fowls would lay in a year. 
He would talk on anything except the subject of fowl 
fattening. 

11002. Was this a professional man?—Yes, a pro- 
fessional fowl fattener. 


11003. Do you think he used arsenic ?—I am unable 
to say. He would not tell me. 


11004. Did you ask him?—At last I had to put it 
plainly. He said, “ No, I do not know anything about 
it.” But I did not believe him, because IT am certain, 
from one or two things I have heard, that arsenic is used. 
But I cannot get the information direct. I tried to get 
some of their food, but I did not manage it, 


11005. Did you make the acquaintance-of any other 
people in the trade?—Yes, I tried to get it through 
some friends, who are also poultry breeders. I got 
them to go down and try to see these people who fatten 
fowls in Surrey, but they-could not get to know; they 
would not tell them anything.” ~ ens Laer 
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11006: (Dr. Whitelegge.) In what part of the feathers 
was the arsenic found? In what part of a given feather? 
—I do not know. I think the whole of the feather was 
taken for analysis. 


11007. In the case of a hair there is some reason to 
believe that it is not distributed over the whole length, 
but that it goes into the growing part. There may be 
some unequal distribution in the case of a feather cor- 
responding to that ?—There might be, but I have no ex- 
periments as to that. 


11008. (Chairman.) Can you make any addition to 
what you say on the subject of enamels in Section 4? 
—Since I wrote that report I have received a little 
more information on the subject from Mr. Albert 
Smith, who is an analytical chemist in the North of 
London, He discovered for himself, while using some 
enamelled pots for chemical purposes, that the solu- 
tion he took out of those pots contained arsenic. He 
then tried boiling plain water with some soda in it 
in the pots, and he found he got arsenic in his solu- 
tion. He then tried whether the constituent parts 
of the solutions which he put into the pots had been 
free from arsenic, and he found that they were free. 
Then he analysed the enamel of the pots, and found 
that in one instance he got 0°46 per cent, of arsenious 
oxide in the enamel, and in another instance he had 
2°05 of arsenious oxide per cent. in the enamel. The 
point is of some importance, as these experiments 
rather show that the food cooked in an enamelled pot 
containing arsenic in its enamel might become con- 
taminated by arsenic possibly to a dangerous extent. 


11009. You say he boiled water in the 
enamelled pot with soda ?—Yes. 


Paid Gk And he took arsenic out of the enamel ?— 
es. 

11011. Would pure water take arsenic out of the 
enamel ?—I do not know. I may say that Mr. Albert 
Smith thought that the pots were a cheap Belgian 
ware. I have made some inquiries among English 
manufacturers of enamel, and they tell me that for 
cooking utensils they never use arsenic now, and that 
they thought I might take it as a matter of certainty 
that no arsenic is used in the manufacture of enamelled 
hardware in England for cooking purposes. 

11012. (Dr. Whitelegge.) It is within the experience 
of my Department that the use of arsenic in the manu- 
facture of enamelled metal hollow-ware has decreased 
very much. We placed the manufacturers under regula- 
tions to obviate industrial poisoning, and in order to 
escape the regulations they gave up the use of arsenic ?-— 
That was exactly what they told me, They said it was to 
avoid being placed in the category of the dangerous 
trades that they gave it up, although they might possibly 
make a better enamel with it. 

11013. (Professor Thorpe.) Is there any reason to be- 
lieve that enamel which is better or cheaper by virtue 
of containing arsenic is allowed to come into this 
country from Belgium or Germany or other places in 
competition with the English manufacturer ?—I have 
only the statement of Mr. Albert Smith. 

11014. There is no check on the rmportation of these 
things at present ?—I believe not. 

11015. (Sir William Church.) Does this enamel come 
in as enamel, or is it that the hardware comes in 
already enamelled ?—No ; in the articles in question 
the enamelled pots themselves were imported. It is 
possible, of course, that enamel may be imported as 
such, but I do not know if this is the case. 

11016. (Chairman.) Have any analyses for arsenic 
been made of the enamels taken from pots?—I have 
got together a large number of samples of both Eng- 
lish and foreign hardware for that purpose, and they 
are ready for examination by Dr. McGowan. 

(Dr. Whitelegge.) Dr. Thorpe has made a certain 
number of analyses for the Home Office, and these 
results can be supplied if the Commission wish to have 
them. 

(Chairman.) Is arsenic found in them? 

(Professor Thorpe.) Very little now. It is the rarest 
possible thing that we find arsenic in them now. 

(Sir William Hart Dyke.) And negligible when you 
do find it. 

(Professor Thorpe.) Practically so. 

(Dr. Whitelegge.) Would it be difficult to obtain some 
cheap Belgian enamelled goods? 


some 
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_ (Witness.) The difficulty with enamelled hardware 
1s to get anything authentic as to their origin. They 
are sent out without a trade-mark, and you cannot 
tell exactly where they are made. These enamelled 
pots that Mr. Albert Smith spoke of had no distinctive 
mark on them. I have been told that there is an 
enamel made in America which contains arsenic, and 
is sold as mottled enamel, but I have no particulars 
with regard to it. 


11017. (Dr. Whitelegge.) It comes over as enamel? 
—No; the ware about which I have been told comes 
over finished. 


11018. (Chairman.) The statement of Mr. Cochrane 
mentioned in your report is rather remarkable. Is it 
probable that similar experience has occurred to others ? 
—Mr. Cochrane is a retired ironmonger, and he came 
and volunteered that statement to me. He suggested 
that enamelled hardware should. be examined for 
arsenic on account of a wholesale case of poisoning 
that occurred, as he believed, from some hardware he 
had sold. He was asked to supply a hotel in London 
with some copper saucepans in a hurry. They had a 
rush of people in, and as he had no copper saucepans 
in stock, he said, “If you will use these enamelled 
saucepans for to-night, I will send you the copper ones 
in the morning.” They used them, and everybody in 
the hotel who had food out of these enamelled sauce- 
pans was taken ill. 


11019. (Sir William Church.) Was that the occur- 
rence at Lincoln’s Inn ?—No ; an earlier case than that. 
This was several years ago, at a hotel in Bryanston 
Street. 

11020. (Dr. Whitelegge.) Did he say enough about 
the nature of the illness to make it point to arsenic? 
There are other things than arsenic which might con- 
ceivably be dissolved from the enamel ?—No; I cannot 
say that @ was fully proved on the facts he gave me. 


11021. (Chairman.) Were the enamels that Mr. Coch- 
rane described English enamels?—These pans were 
supplied to the hotel some years ago, and they were 
English enamels. But it was some years ago when 
they were made, and at that time Ii believe they did 
use arsenic in English enamels. 


11022. Does the risk of arsenic getting into food 
only hold when the article is new ?—That is what might 
perhaps be expected—that the newer it is, if there iz 
arsenic in it, the more likely you are to get it out. 

11023. Would it be safe after it had been used and 
washed a great many times? Might not a little extra 
heat at some time make the enamel! scale off?—I am 
not prepared to say, but I should suppose it would 
come off more readily when it was first used than after- 
wards. 

11024. (Chairman.) In this summary at the end of 
your report, what does “ brewed temperance beverages ” 
mean? Does that mean fermented beverages ?—I meant 
brewed temperance beverages, such as ginger-beer and 
non-alcoholic beer. 

11025. It is really a fermenting ?—Yes; the drinks 
to which I refer here were brewed and fermented. In 
relation to that I may say that some of these brewed 
temperance beverages are brewed from brewers’ invert 
sugar. The beer that they brew up in Manchester, 
called “Best British Beer,” for instance, is brewed 
from invert sugar. They told me they did not use 
malt, but malt substitute; but when I went to see 
what it was, it was simply brewers’ invert sugar. 


11026. Was that a temperance beverage, or was it a 
beer ?—It was a temperance beverage. The ax:ount 
of alcohol was kept below the regulation amount. Of 
course, an essence of hops was added to it to make 
it taste like beer. 


11027. (Professor Thorpe.) I may make a remark here 
which bears on the discussion we had on a previous 
section. In reference to what is said here, that the 
manufacturers use precautions to secure freedom of 
tartaric acid and citric acid from lead, that was due 
to the action of local authorities, or, rather, the pub- 
lic analysts, in bringing actions into court in the case 
of mineral water and soda water contaminated with 
small quantities of lead. It was when the -nanufac- 
turers found they were liable under the Food and 
Drugs Acts, and some of them were rather heavily 
fined, that they stipulated that the materials they used 
should be pure ?—Yes; no doubt that was the case. 
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TWENTY-SEVENTH DAY. 





Friday, 21st November 1902. 





AT’ 1, CHAPEL: PLACE. 


PRESENT : 


The Right Hon, Sir Wintram Hart-DyYKE (Chairman). 


Sir WinttAmM CHURCH. | 


Dr. WHITELEGGE. 
Dr. BuCHANAN, Secretary. 


Mr. C. Lyte, called; and Examined. 


11028. (Chairman.) You are connected with the firm 
of Messrs. Abram Lyle and Sons, sugar refiners and 
volden syrup makers ?—Yes. 

11029. I believe your business is in London ?—Yes. 


11030. How many years have you been established 
there?—We started building our factory in 1881; we 
started to manufacture sugar in 1889. 

11031. I suppose you may be said to be in a large 
way of business ?—Yes, ours is the second largest in the 
kingdom. Mr. Tate’s, I think, is the largest. 

11032. You necessarily use, do you not, sulphuric 
acid in the manufacture of your golden syrup 2—Yes. 
If you are referring simply to golden syrup I may say 
that I am by far the largest maker of golden syrup in 
the kingdom; I was referring before to general sugar 
work. 

11033. I believe that from the very commencement of 
your business you have been aware of the liability of 
golden syrup to become dangerously contaminated with 
arsenic if proper care is not taken; you have been alive 
to that from the very first ?—Yes. 


11034. And you have been conducting your business 
on the principle that, with this danger attending it, you 
must use the utmost care with regard to the materials 
used, in order that the manufacture shall be free from 
arsenic ?—Yes, from the very first we have tested every 
carboy we ever had for arsenic ourselves, besides having 
bought it as brimstone-made acid. 

11035. I think Mr. Hammond Smith in his evidence 
has given us some details of the precautions that you 
have been in the habit of using to safeguard yourselves ? 
—Yes, he was good enough to show me what he had said 
about us, and it is quite correct. 


11036, With regard to the amount of contamination, 
have you any difficulty an obtaining a sulphuric acid 
containing no more arsenic than one part in a million, 
that would be about 1-140th of a grain per |b. I think 
that is the limit of your test ?—We subject it to a test 
which reveals one part in a million, and sometimes, but 
not frequently, we get it to show one part in 500,000. If 
:t does that we reject it—we do not reject it, but we 
caution the manufacturer. If it were more than one in 
half-a-million we should certainly reject it. But from 
brimstone-made acid we never have had more than 1 in 
500,000; we have rarely had it as mtich as that. 


11037. At any rate, you have never gone above that 
amount of arsenic in the acid ?—That is so. 


11038. You are confident about that ?—Quite. 


11039. You also use phosphoric acid, do you not ?— 
Yes, to a very small extent. 


11040. But you do use it at times ?—Yes. 


11041. Are you obliged to use it, or is it a matter of 
choice 2—It is not a necessity, but it is part of our process 
to use it; we think there is an advantage in using it. 

11042. Have you any difficulty in obtaining phos- 
phoric acid with similar freedom from arsenic ?—No, 
we have no difficulty, but I think phosphoric acid more 
frequently comes nearer the limit. 


11043. You think there is a distinction between the Mr. CL 


two2—I think that phosphoric acid is a little more apt 
to contain arsenic. 


11044. It is more liable to contain arsenic than the 


sulphuric acid ?—Yes, I think so. Still it may be got, 
and we do get it free—not absolutely free, but to show 
not more than the quantity I mentioned, 1 in 500,000. 


11045. With regard to the application of tests, would 
you consider it essential that you should make tests in 
both cases, whether in sulphuric acid or in phosphoric 
acid, totally irrespective of any guarantee that was given 
py the firm from whom you purchased the article ?7—Yes. 


11046. You would depend solely on a guarantee ?— 
No, certainly not. 


_ 11047. In the conduct of your business have you been 
in the habit of applying tests ?—Always. 

11048. Totally irrespective of any guarantee given 
you?—Yes, we trusted to our own tests, not to the 
guarantee, although. we had the guarantee as well. 


11049. Do you have a guarantee im every case ?—We 
have a guarantee that it is made from brimstone. We 
could have bought guaranteed acid which hiad been 
made from pyrites and treated to remove arsenic, but 
we did not think that as safe as buying brimstone acid. 


11050. You thought that safer?—Yes. The other 
when carefully prepared is all right and very pure, but 
there is always the liability to some error or accident. 


11051-2. With regard to your manufacture in general, 
do you know if there is any general standard of purity 
for sulphuric acid or phosphoric acid which can be said 
to be applied by all manufacturers of the class of pro- 
ducts made by your firm ?—There is none recognised. 
Up to the time of this arsenic scare people were con- 
tent if the Marsh test alone was used. If no arsenic 
was revealed by the Marsh test it was considered to be 
sufficiently delicate without going to the Berzelius in 
addition. If the product showed nothing by the Marsh 
test it was considered sufficiently free for all practical 
purposes. 

11053. What has happened since this unfortunate 
occurrence at Manchester ?—We still use the Marsh test 
in the old way, but besides that we have the Marsh- 
Berzelius, with which we check the other. 


_ 11054. You superadd the other in every case ?—Yes, 
in every case of phosphoric acid and sulphuric acid. [| 
may say that we have tested the Marsh-Berzelius against 
the Marsh, and it is from those tests that we find we can 
detect from the Marsh test alone one part in one million, 
whereas by the Marsh-Berzelius we can detect one part 
in 20 millions. In fact, with regard to the Marsh- 
Berzelius test as applied by chemists nowadays, I do not 
know whether there would be any limit. 


11055. Do you think there would be any advantage in 
having a kind of fixed standard of purity as regards 
these two substances, sulphuric acid and phosphoric 
acid, which would give an® indication to all those 
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below that standard should not be used ?—There would 
be no harm done in fixing a limit if it was a sufficiently 
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one part in 500,000, but if you look at the figures that I 
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allow a great deal more. 


11056. Can you tell the Commission, generally speak- 
ing, whether what has been termed the Manchester scare 
has had any effect on trades and manufactures such as 
yours with regard to making the manufacturers more 
careful in adopting a more stringent test?—I do not 
know about my neighbours, but I should think that 
naturally everyone would look into the question, as IT 
have done. Although we did it before, we went even 
more narrowly into it since the scare, and I presume 
others have done the same thing. It is almost two years 
since the scare began, and I have been working in every 


direction to see whether the minutest traces can come in - 


or be eliminated, and I do not see that we have altered 
or can alter one iota from what we were doing before. 


11057. In fact, you have not changed the system you 
have always adopted in your business on account of the 
seare?—No. I suppose we have taken a few more pre- 
cautions in the manner of making sure that no carboy 
could possibly be taken that had not been analysed ; in 
that respect we have taken a few more precautions. 


11058. As far as you are concerned, you do not think 
that, assuming the effect of this very serious occurrence 
in Manchester wore off by degrees, the consumer might 
suffer through some carelessness or laxity in the 
conduct of these manufactures?—Unless you got 
another careless manufacturer such as you had then. 
Thatis always possible ; but so far as we are concerned 
the consumer would not suffer. 


11059. At all events in your case it would not obtain ? 
—Not in the slightest. 


11060. Would you have any objection if it were in 
the power of an officer of a Government department, 
such as the Local Government Board, to visit your 
works?—An inspector does come down now and take 
samples of our invert sugar. We make a little invert 
for brewers, but we do a very small trade. 


11061. Is that. for the purpose of detecting any 
dangerous ingredients, or for Revenue purposes ?—No ; 
he gets it tested for arsenic. 

11062. It is not for Revenue purposes ?—I think it 1s 
entirely for arsenic, because it is only since the scare 
that he has done so. 


11063. (Dr. Whitelegge.) Is it not since the sugar 
duty came on?—No, it is disconnected with that alto- 
gether. He comes down and takes a sample of what 
he finds in stock at our place, and says that he is going 
to test it for arsenic, and the next time he comes round 
he says: “I found that that sample was free,” or “I 
found most minute traces,” or something like that. 


11064. (Chairman.) Can you make any suggestion to 
the Commission as to the source of arsenic occasionally 
found in West Indian brown sugar ?—There are three or 
four possible sources. The likeliest I should say would 
be the use of chloride of tin. In order to get that 
special yellow colour the West Indian manufacturers 
largely use chloride of tin. Jt has the property of 
giving it the special colour that they want. 

11065. You think that through that medium arsenic 
might easily be conveyed ?—I think it is a very probable 
cause. We never use chloride of tin, and I have never 
tested it for arsenic ; but I should think that was a very 
probable source. Tin is very often associated with 
arsenic ; it is found associated with it. 

11066. I suppose you cannot tell us what percentage 
of arsenic per pound might possibly be found in brown 
sugar?—I have tested a great many samples in one 
way or another, and I have found in one or two excep- 
ticnal cases somewhere about 1-60th grain per pound. 

11067. Would you say that that was an uncommon 
result ?—Yes, I think that is uncommon. ~ 

11068. You think that is excessive, and avoidable? 
—Yes, decidedly so. It is more than one would look 
for, and I was surprised to find it. 

11069. But you have actually found that quantity 
per pound ?—Yes ; but, on the other hand, I have found 
other West India sugars quite free. 

11070. You have sent us a memorandum with regard 


arsenic in to the possibility of fixing a limit to be applied equally 
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to all food and drink. You say, “If a limit is applied 
equally to all food and drink it would greatly favour 
the brewer, who has been the cause of all the trouble, 
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possible consumption, and which have been hitherto 


above suspicion.” Do you mean to say that if a limit 21 Nov. 1902. 


were fixed you would wish to differentiate between food 
and beer according to the amount consumed ?—Yes, 
and not only between food and beer, but between one 
food and another. I suppose that a man could take 
more beer than he could take of any one food. I put 
in my statement that a man might consume two 
gallons—I do not think that is extravagant in some 
cases. 


11071. I have known cases where more was consumed 
than that ?—I wanted to state it moderately. But if 
the limit were the same on a gallon of beer as it was on 
a pound of golden syrup—I take that because it is my 





own. article—a man would be allowed to get from the *hould allow 


brewer a far greater dose of arsenic than from me. 
Why should the brewer be put on better terms than I 
am? He has been the culprit in this case, and why 
should he be more leniently dealt with than other 
manufacturers who have not hitherto done any harm? 
That is my point of view. - 


11072. You do not think, surely, it would be a satis- 
factory outcome of the deliberations of a Commission 
like this if they were to go into a grave matter affect- 
ing consumers of food or drink on such a basis as that ? 
—To differentiate ? 

11073. Yes?—Why not? Take extremes—take pepper 
or salt. You could not poison a man with arsenic in 
salt unless you had some extravagant quantity in it. 


11074. (Dr. Whitelegge.) If I follow you clearly, your 
argument is that we ought to fix a very high 
limit in some foods, not by reason of the difficulty of 
keeping it out, but by reason of the small proportion in 
which it is used ?—Yes ; I contrasted golden syrup and 
beer. If you have the same limit for a pound of golden 
syrup as for a gallon of beer a man might get far more 
arsenic from the brewer than he would get from me. 


11075. (Chairman.) Do not you think it would be a 
far safer principle to adopt to secure, as far as human 
ingenuity and skill can devise, that all articles of food 
or drink should be as free from arsenic as possible ?— 
But there is no such thing as freedom from arsenic. 


11076. As free as possible ?—You must define what is p 
“as free as possible.” 


a very narrow limit, such as 1-140th grain per pound 
for all food, and supposing a pound of sugar was put in 
a grocer’s window on such a day as this, how long would 
it take for 1-140th grain of arsenic to deposit in the 
smuts and smoke that are here to-day? Then a manu- 
facturer would be found lable, and his goodwill 
destroyed through a thing that he had no control over. 
It would not take many hours in such an atmosphere 
as we have this morning to get 1-140th of a grain 
deposited in the smuts. 


11077. (Sir William Church.) I understand that you Precautions . 
manufacturing golden syrup for about 20 before 1900. 


have been 
years ’—We began to manufacture golden syrup in 1884. 


11078. What did you understand by brimstone acid 
at that time ?—Acid made from brimstone. We meant 
native brimstone, not sulphur from refuse works such 
as gas works. 

11079. Is not comparatively little now made from 
Sicihan or natural brimstone?—I hardly think so. 
Every pound we get is made from Sicilian brimstone. 
Here is our last invoice. (Handed in.) 

11080. Is it not the case that in the sulphuric acid 
trade a great deal of acid is sold ag brimstone acid 
which is made from the refuse of gas works ?—It may 
be so ; but it is not in our case, because, as you see, it is 
native Sicilian brimstone. Since we started we have 
only dealt with two firms. Gibbs and Co., whose pre- 
mises are two doors from us, were one of the firms, and 
Ihave gone in and seen the brimstone myself. 

11081. Pearce is the other ?—Yes. I have letter after 
letter from Pearce, saying that he guarantees it, and 
assuring us that it is made from brimstone, and that no 
pyrites is used. 

11082. Is C.0.V. a particular brand ?—No, that i 
concentrated oil of vitriol. 

11083. From the very commencement of your making 
golden syrup you have had your acid tested ?—Always. 

11084. Do you keep your own analytical chemists ?— 
We have a large staff of analytical chemists. 
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11085. And at that time, in 1884, did you specially 
test it for arsenic?—We always tested it for arsenic, 
and also tested it for specific gravity and purity, to see 
that we were getting the right quality. 


11086. Even at that early stage you specifically 
tested it for arsenic ?—Yes, we did. 


11087. I suppose you Just sampled a consignment, 
you did not test each separate carboy?—We took a 
sample of a great many carboys in each consignment. 
Asa rule they came in lots of 30 carboys. Each load 
would be sampled, perhaps six or eight carboys in the 
load indiscriminately. 


11088. And even at that early date you found very 
little contamination with arsenic ?—Very little. 


11089. Have you found, or have your chemists found, 
any greater difficulty in applying the Marsh-Berzelius 
test than in applying the Marsh test?—It is a mueh 
more difficult test to carry out well and scientifically. 


11090. But have you found any practical difficulty ? 
—No, we have found no practical difficulty if we have 
expert chemists; but it takes a long time, and it takes 
the services of two or three chemists regularly. We 
have two chemists who have been at this subject ever 
since this took place. 


11091. Have your chemists ever found any difficulty 
in getting pure re-agents to work with ?—Yes, there was 
some difficulty at first in getting them absolutely pure, 
but I think these difficulties are now got over. 


11092. Do you mean at first, 20 years ago, or lately-? 
—No. About 20 years ago we were only working 
with ‘the Marsh test, and there was no difficulty in get- 
ting re-agents sufficiently delicate for that work; but 
yo you come to the Marsh-Berzelius, it is more diffi- 
cult, 

11093. But still they have been able to satisfy them- 
selves that they have got pure re-agents?—Yes, that 
has all been quite got over. 

11094. The result of their work is singularly favour- 
able as compared with other evidence we have had given 
us?—TI think most chemists will now say that they can 
get clean re-agenits. 

11095. How frequently, in the course of these years, 
have you found specimens of acid which have exceeded 
those limits of arsenic which you have mentioned—one 
part in one million and one part in 500,000’—I think 
we have never returned any sulphuric acid within my 
recollection. But on one or two occasions we have re- 
turned phosphoric acid, 


11096. And, notwithstanding that constant result, 
you have not relaxed your vigilance at all?—Not a bit, 
no, never. 

11097. I may take it from you that, so far as your own. 
experience goes, there is no difficulty in manufacturers 
on a large scale making use of the Marsh-Berzelius test ? 
—There is only the difficulty of a considerable expense 
attached to it. If one were ito test all one’s products 
regularly by the Marsh-Berzelius test to see what they 
contained, I suppose we should need four or five experi- 
enced chemists doing nothing else but that. 


11098. It takes a longer time ; but I do not see quite 
what is the greater difficulty in using it than in using 
the ordinary Marsh test ?—We have an experienced man 
with all the appliances that we cam think of at work, and 
he cannot get through more than ten analyses per day. 
If he had to test everything in my factory during its 
different stages, and the final product, he could not do it 
all in a day ; I am referring to his testing the final pro- 
ducts of our own manufacture, 

11099. (Chairman.) You mean he could not keep pace 
with the different processes going on?—Yes. We make 
ten or twelve different qualities, and there would be, 
perhaps, ten or twelve different boilings a day in each 
ot those qualities. 


11100. (Sir William Church.) But he would enly have 
to test the materials from which it was made ?—If there 
were a very narrow limit on the finished article, we 
could not afford to let any go out #hat was not tested. 


11101. What other possible source of arsenic besides 
that which is in the materials could come into your manu- 
facture ?—I_ do not know of any other possible source, 
but still it would be so serious a business for any manu- 
facturer to find the narrow limit exceeded: that he could 
not afford to do it. To be safe he would have to test 
every lot himself. I certainly should. Consider: one 
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bad lot going out that exceeded, say, 1-140th of a grain 
would ruin him—his trade, goodwill, and name would 
be gone. 

11102. But how is that 1-140th to get in if you are 
using perfectly pure materials? If you test your acid, 
and that is free, and does not contain a trace of arsenic, 
and if your sugar is free, and does not contain a trace 
of arsenic, how do you suppose the arsenic will get in 
unless you suggest it comes from the atmosphere /—It 
might come from the atmosphere, and it might also come 
from iron rust. Suppose some of your sugars got con- 
taminated by iron rust, which is a very probable thing, 
you would have it in the iron, and you would exceed that 
limit right away, 

11103. Rust which gets into the sugar after it has 
been inverted ?—Yes, and even after it is finally manu- 
factured. 

11104. Through passing through iron pipes ?—It may 
be a rusted vessel, or a rusted pipe, or something of that 
kind. You are dealmg with such a minute quantity that 
you must look out for every possible source. The quan- 
tity is so smail that you can get it from the atmosphere, 
from smuts, and you can get it from iron rust, or you 
might get it from any dusty, dirty contamination. 


11105. Therefore your contention is that it is impos- 
stble to get it absolutely pure ?—Yes ; at any rate, it is 
impossible to guarantee it unless you made the limit 
sufficiently wide to cover all those conitingencies. 


11106. You are rather pressing now for some standard 
limfit to be fixed. I was inquiring rather with a view to 
its being excluded altogether, and I rather gather that 
in your trade you think that is almosb an impossibility ? 
—At present it is an impossibility for any manufacturer 
to guarantee any article, I do not care what it is, free 
from arsenic in the chemical sense. Such a thing does 
not exist. 


11107. To go back again for one moment to the prac- 
tical working of analyses, it appears to me that if your 
material is analysed, and is found fee from arsenic 
when you commence to use it, that, practically speaking, 
there is no danger of any sensible amount of arsenic 
getting in in the course of manufacture /—But there lies 
the whole crux of the question: what is a sensible quan- 
tity? You would never get anything free from arsenic. 
If you say there must be none, then it is impossible. 


11108. Granted that we do not get absolute purity, 
surely what I say is the case, that so long as you take 
care that your materials are free from arsenic 1— 
When did I say that they are free from arsenic? They 
are never free. 

11109. You have told us that all your sulphuric acid 
and all your sugar gives you no more than traces; you 
have told us to-day that sometimes you find none ?—I 
would mot say none—practically none. 


11110. You said none, not practically none?—I do 
not think I said none. 





11111. Yes, you said that in Jamaica sugar you found 
none ?—-1 was speaking broadly there ; but in the chemi- 
cal sense yow cannot say that anything is free from 
arsenic; and that is one reason, and my main reason, 
for saying in my memorandum that I want a limit fixed 
where a manufacturer can say it is free. Just at present 
no man can say it is free, 

11112. You think that a limit of 1 in 500,000 need not 
be exceeded ?—In acids, do you mean—in sulphuric 
acid ? 

11113. In your finished article /—Certainly not. 

11114. One in a million, perhaps ?—-Yes; I never do 
exceed it, but I want a broad, wide limit, so as to avoiz 
the necessity of having to test everything. 


11115. But my point now is that I should like to know 
what you, asa practical manufacturer, think would bea 
working limit. Would one in two millions be practic- 
able; or would one in one million be impracticable ?— 
One in one million would be practicable, I think, for 
golden syrup—talking of that only. One in one million 
is quite practicable, but still I think it would compel me 
to analyse everything. I never have got anything ap- 
proaching that in my syrups; but still, if that were the 
law that that limit must not be exceeded, to protect 
myself I must analyse everything. 


11116. Then at the present ttme you do not analyse 
everything ?—-We analyse a great many hee and there, 
but we do not analyse everything. 
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11117. Do you analyse all your finished products /— 
We analyse a great many of them, not all of them. We 
take surprise tests here and there, just at odd intervals, 
and test those. 


11118. I suppose that before this arsenic scare—that 
is to say, previous to the last two or three years—the 
main object of the chemist you kept was to see that you 
produced a good finished article rather than to examine 
your materials ?—Both. We buy all sugar upon analy- 
sis, and we therefore had a large staff. All the sugar 
trade is done upon analysis. 

11119. But that is an analysis for the quality of the 
sugar ?—Yes, but that compelled us to keep a chemist. 
When we did that, we also supervised all our depart- 
ments. with chemists, and we supervised all the acids, 
and so on, that we bought. 

11120. The commercial chemists, if I may use such 4 
term—that is to say, the chemists employed by com- 
mercial firms for their various purposes—although most 
competent chemists for those purposes, are not very 
competent chemists very often for analytical purposes, 


are they ?’—I can only speak for my head man. He is 
a Bachelor of Science. 
11121. We understand a little behind that. The 


chemist who is engaged in one particular line of re- 
search, such as the commercial value of materials, does 
not have his mind directed to the analysis of impurities 
in the same way as a chemist who is employed rather 
in analysing materials for impurities ?—I differ from 
you. I possess a fair amount of chemical knowledge 
myself, and from the very beginning, when we began 
to use acid, I consulted my chemist and said’: “ Now, 
before we use sulphuric acid what must we watch for?” 
He naturally said: “We must look for arsenic,” and 
we did look for arsenic. We looked for lead ; in fact, 
we looked for every possible contamination. We have 
examined, not once, but a hundred times, all round 
for all other things: besides arsenic. We have by no 
means confined our attention to arsenic; we looked 
for everything that was likely to be injurious. 


11122. That is a very wide term—that you looked 
for everything; you looked for the likely things ?— 
We know we are doing a process that might bring in 
sach contaminations. 


11123. Any chemist would know that if he is using 
sulphuric acid he would be likely to meet with lead 
and arsenic ?+-Yes. 


11124. Did you look for anything else ?—Yes, I have 
searched again and again for all the different metals. 


11125. Before this scare?—Yes, long before that. 


11126. Before this Commission sat did you ever look 
for selenium ?—No*. 


11127. Can you tell me of anything that you looked 
for besides lead and arsenic?—-Yes. JI have looked for 
oxalic acid and copper—at the moment that is all I 
can think of. We looked more to acids attacking our 
vessels than anything else. We have looked for zine. 
Then when we knew there were special processes going 
on on the Continent we have looked for traces of these 
special things. We have also looked for barium. 

11126. (Dr. Whitelegge.) I] suppose you make all 
these analyses for two objects generally, for the safety 
c the public and for the reputation of your firm ?— 

es. 

11129. Would you think it safe to rely upon analysis 
of the final product only, without attempting any check 
analysis of the ingredients?—As a matter of fact, we 
begin by ascertaining that our ingredients are safe 
first. 

11130. I follow that; but do you regard it as essen- 
tial to look at the ingredients as well as the finished 
produce ?—If one carefully looked at the finished pro- 
duct that would be sufficient, I think; but I think it 


- would be the wrong end to begin upon, because if you 


found your product was bad you would not let it go 
out upon the market. Prevention is better than cure. 


11131. In your own interests it is better to look at 
the ingredients ?—Yes. 


11142. Are your books kept in such a way that if by 
some mischance the check analyses made by your 
chemist were omitted, and if it were found that your 
finished product contained’ a considerable quantity of 
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* Since giving this answer my chemist has recalled to me 
that he did search specially for selenium, but found none. 
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arsenic, you could bring that home to « particular lot 
of sulphuric acid and to a particular guarantee that it 
was made with brimstone acid?—We could do that 
now, to a particular lot, but we could not always have 
done it. 


11133. The system you now use would enable you 
to identify, in the event of any mischance in the finished 
product, the particular lot of ingredients that it was 
made from ?—Yes. 


11134. What would be your position in regard to the 
vendor of the acid if you had a complaint from your 
customers that arsenic had been found? JI am assum- 
ing now that it missed detection in the tests—I do 
not say it is possible—I am putting a hypothetical 
case to you. I am assuming that if a particular lot of 
golden syrup containing arsenic were sent out, you 
would be able to identify it with the particular lot of 
acid. What would your position be in relation to the 
vendor of that acid?—I think I should have a claim 
upon him—TI should expect that I had. It is more a 
legal question, which I am happy to say has never 
cropped up. 


11135. I only wanted to know your opinion. You 
think that the guarantee amounts to something more 
than the power of returning the acid if it does not 
comply with that guarantee ?—Yes, I think he is liable 
for the consequences. 


11136. Do you consider that the system of check 
analyses is equally necessary in small works ?— 
Certainly. 


11137. Is there any difficulty in carrying it out in 
small works which does not arise in the case cf a large 
firm like yours?—Only the expense. 


11138. Is the expense greater relatively ?—-I should 
say it would be, decidedly. 


11139. Are their consignments fewer or smaller ?— 
The consignments would be smaller, and then a small 
works naturally could not maintain a large staff of 
chemists so well. 


11140. There would be other work for the expert 
chemist to do in addition to that ?—Yes, there would 
be such things to do in our case that there would not 
be in smal} works. 


11141. You told us that an inspector visited your 
works occasionally and took samples which were tested 
for arsenic. Can you tell us whether that was an 
inspector of the Board of Inland Revenue ?—I think it 
is an Excise inspector—yes, it is from the Excise 
authorities. 


11142. I suppose your works are never visited by the 
inspectors of the local authority, the District Council? 
—With regard to this question? 

11143. In any respect ?—Only if we are putting up 
new buildings. They supervise the erection of new 
buildings. 

11144. You are never visited for the purpose of the 
Sale of Food and Drugs Act ?—No, I have never seen 
them. 

11145. Would you consider it inconvenient if powers 
were giyen to local authorities to visit manufactories 
of food products and take samples?—It weald be iio 
great inconvenience if he simply limited himself tu 
taking samples. 

11146. You would not object to that?—I would nn 
like it. I have nothing to hide. When I say that we 
are never visited for that purpose, I know, of course 
that samples are bought in grocers’ shops. 


11147. I am asking you whether you think it would 
be inconvenient that the officers of the local authority 
who now have power under the Sale of Food and Drugs 
Act to buy samples in shops, should have the same 
power to test the articles which are in bulk at the 
manufactories ?—No, I would not look upon it as a 
great inconvenience, but I would be rather averse to 
it all the same. 

11148. You have mentioned chloride of tin. 
substance used in your works ?—No. 

11149. Can you tell us in what sort of proportion it 
is used ?—No, I could only give you.a very rough guess 
—it would be little more than a guess from memery, 
because we never have used it, 

11150. Is it used to stain the sugar, or what ?—Tley 
strive to get a yellow colour, a bloom, as they call it, 
and that is obtained ly adding the tin to the sugar. 


Ts that 
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11151. Is the tin removed afterwards?’—It passes 
through in the centrifugal machine, and goes into the 
syrups. 

11152. And remains in the syrups ?—Yes. 


11153. And no steps are taken to remove it from the 
syrups ?—Finally these are molasses, which are dis- 
tilled into rum. 


11154. There is one figure given in your memorandum 
which I think is rather important. You say: “This 
test reveals the presence of one part of arsenic in 
1,000,000, and no sulphuric acid was ever used which 
showed more than one part in 500,000. As we use 
only one per cent. of acid to sugar, our very worst 
case would not therefore show more than 1-7142nd 
of a grain per lb. from this source.” I do not want 
to go over the ground again, but I understand you to 
say that although from your sulphuric acid, which you 
regard as an important point of danger, and which you 
take every means to safeguard, you get not more than 
1-7142nd of a grain per Ib., still you think that for the 
finished product a standard of 1-140th would be too 
rigid, having regard to other possibilities ?—Not that 
I think it will be there. I have never, as I have said, 
seen anything like 1-140th in the finished product, 
but I think if you make a limit, particularly if it 1s 


‘to be a penal limit, it would compel analysis of every- 
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11155. Of every final product ?—Yes, before we sent it 
out. 


11156. (Chairman.) I suppose you are strongly of 
opinion, that the precautions which you use are neces- 
sary, generally speaking, for the trade ?—Yes. 


11157. Do you not think that there should be a 
careful analysis of each ingredient used, and of the 
finished product, not only for trade purposes to secure 
you against loss after you have prepared a material, 
but for the safety of the consumer !/—Not necessarily of 
the finished product. I do not analyse every finished 
product ; I do it, as I have said, occasionally here and 
there ; but that is what I want to avoid having to do. 


11158. You think security is best obtained by analys- 
ing at the initial stage of the manufacture, and dealing 
with each ingredient /—Yes. 

11159. Will you kindly tell us, roughly speaking, 
how many chemists are constantly employed in 
your business ?—We must have a staff of from 25 to 
30. When I talk of chemists, I ought to say that we 
have, for instance, one laboratory that is worked by 
girls. They, of course, are not trained chemists ; they 


are trained to that special department and to the routine ~ 


work. 


11160. But they are part of the analytical staff in a 
sense?—Yes; we have an analytical staff of from 20 
to 30. 


Mr. R. Howett, called ; and Examined. 


11161. (Clatrman.) I believe you represent a London 
firm, do you not ?—Yes, Messrs. Stevenson and Howell. 


11162. Are you as large as any firm in your line of 
business ?—Very nearly as large as any ; perhaps there 
is one larger than ourselves. 


11163. Is the chief bulk of your business done tor 
food purposes or for chemical and drugs ?The chiet 
bulk of our business is for food purposes—indirectly 
for food purposes. Our business lies very largely with 
mineral water manufacturers and wholesale confec- 
tioners, supplying such things as essences, citric and 
tartaric acids—-which we do not manufacture, but which 
we deal in very largely—and essential oils. 

11164. You not only manufacture, but you purchase 
to sell again?—Yes. We manufacture principally 
essences and essential oils. 


11165. You deal with a variety of chemical sub- 
stances which are liable to contain arsenic in an impure 
state ?—Yes—which were liable, I should say rather 
than are liable. I should think there is a good deal of 
difference in the last 12 months. 


11166. Has the difference in the last 12 months arisen 
on account of extra precautions taken since the occur- 
rence in Manchester ?—Yes, I think so very largely. In 
the first place, the tests for arsenic are very much more 
stringent than they used to be, and I think that now 
there is a demand for arsenic free substances, the manu- 
facturers of such substances have found themselves 
fully equal to fulfil that demand. 


11167. I suppose you deal in phosphoric acid /—I 
cannot say that we do not deal in phosphoric acid, 
because we do, but we do not supply it for dietetic 
purposes. If aman wants to use phosphoric acid for 
acidifying lemonade or aerated waters, we decline to sup- 
ply hiw, and always have, not because we were afraid of 
its containing arsenic, but because we consider that the 
proper acidifying agent or material for aerated waters, 
and for other waters, is natural fruit acid. 


11168. You think the process is wrong?—I may say 
that citric and tartaric acids are the acids whieh are 
generally used for the purposes. 

11169. Do you supply phosphates of scda and other 
phosphates ?—Phosphate of soda to a very small extent ; 
I should hardly like to say that we supplied that for 
dietetic purposes. 

11170. Boric acid?—That is su ppli¢d as a preserva- 
tive generally. 

11171. Sulphuric acid ?—That is used for generating 
carbonic acid gas. 

11172. Tartaric acid ?—That is used for various pur- 
posés, chiefly as an acidifying agent in aerated waters 
and confectionery. 


11173. And glycerine /—With regard to glycerine, until 
IT had some conversation with Mr. Hammond Smith 
I was under the impression that glycerine was not used 
to any very great extent in confectionery, but he has 
told me that it is used very largely in cake making an 
biscuit making. We supply it to confectioners ; they 
do not tell us what they are using it for, but I presume 
they use it for that purpose. As a rule, when any firm 
of confectioners use anything special in that way they 
keep it to themselves; they are not anxious to tell 
a people who supply them with it what they use it 

or. 

11174. You were not generally aware as _a trader, 
that it was used for this purpose until Mr. Hammond 
Smith informed you?—No. I think I may say that I 
was not aware what they used it for. I do not know 
that I ever gave the matter serious consideration. With 
us it is not a very big article; we do not sell large 
quantities to confectioners. 


11175. Do you take any steps with regard to these 
various substances to secure their freedom from arsenic? 
—Yes. In the first place we get guarantees from the 
manufacturers, and, in the second place, we never 
make a contract on a sample for the supply of such an 
article as glycerine without submitting it for analysis 
to the firm of Helbing and Passmore, whom you may 
know. We do not even trust to our own chemist. If 
we make a contract we send a sample of everything 
round to this firm of analysts, with whom we have an 
arrangement, and they make an examination, and hand 
us a certificate. 


11176. When you purchase any ingredients of this 
type, or when those who purchase from you do so, you 
take a sample out of the lot that is sent to you, and 
have it tested ?~First of all we have that sample sub- 
mitted. The makers, or the agents, or whoever it may 
be, that are selling to us submit a sample to us, which 
represents the bulk. 


11177. In the same way they forward you a sample of 
the material That is so. 

11178. Then the professional gentlemen supply you 
with a report as to whether it is free from arsenic or not? 
—Yes. 
ye 11179. That is the way you conduct your business ?— 

es. 


11180. When you talk of chemists, are they analytical 
chemists, or chemists with whom you are trading 
generally ?—They are chemists engaged in conducting 
manufacturing operations in our place, and others who 
are making investigations with a view to finding out 
any improvements or anything new in our line of 
business. 

11181. You mentioned whom you relied on to test in 
regard to freedom from arsenic ; but in addition to that 
is there in any sense an analytival staff at your works ?— 
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Occasionally we rely upon our staff of chemists for 
examinations, not particularly with regard to arsenic, 
but with regard to lead in citric acid and tartaric acid, 
etc. 


11182. And with regard to experiments connected 
with the tradeP—Yes. But they are in no way safe- 
guards to us. We do not regard them as safeguards to 
us for the purity of the goods. We regard Helbing and 
Passmore in that light—the analysts that we employ. 


11183. Your sole reliance is on that one analysis in 
each case of a sample?—Are you speaking about the 
glycerine ? 


11184. Yes?—With regard to glycerine, I should say 
we get the guarantee from the manufacturers in the first 
place, which is a certain amount of safeguard; then in 
addition to that we submit the sample to Helbing and 
Passmore. 


11185. But you rely in regard to all these substances 
more on your analytical test than you rely on a 
guarantee ?—Yes, certainly. I should mention specifi- 
eally three articles—glycerine, sulphuric acid, and glu- 
cose—which are the only three articles that I can find 
that we deal in that are likely to be really injurious, 
which are actually used as articles of food. It seems to 
me there is a good deal of difference between articles 
used for food purposes and articles not used for food 
purposes. 


11186. Could you tell the Commission of any case in 
which you have given up trading with any particular firm 
with which you had been dealing in any of these, sub- 
stances, such as sulphuric acid, tartaric acid, or citric 
acid, on account of the detection of arsenic P—No. 


11187. How many years have you been in this busi- 
ness ?>—Since 1881. 


11188. And during that time, apart altogether from 
the occurrence at Manchester through the arsenical 
poisoning of beer, have you had any cause for alarm on, 
analyses P—Never, 


11189. I mean alarm, of course, in regard to the quan- 
tity of arsenic found in any substance ?—No, never. 


11190. Has your firm ever adopted anything like a 
limit of arsenic which you would consider admissible or 
otherwise for food purposes >—You could not compare a 
limit of arsenic in boracic acid or metasulphite of potash, 
which is largely used in brewing, and a limit of arsenic 
in glucose. There is no comparison between the two 
that I can see. For instance, we will say for the sake 
of argument that we find metasulphite of potash con- 
tains 1-12th of a grain of arsenic to the pound, which is 
a large proportion. Three ounces of that: metasulphite 
of potash are used to the barrel of beer. That means in 
actual figures—I ‘have not the figures in my head— 
something like 1-26,000th part of a grain of arsenic to 
the pint of beer, which is less than the Gutzeit or the 
Marsh test can detect. That has always seemed to me 
to be a very important point in connection with chemi- 
cals as applied to foods or drinks, so that we really find 
it rather difficult to establish a standard, The only 
standard that I know of is the B.P. standard, which, 
curiously enough, is only actually fixed in glycerine. In 
glycerine I believe the Gutzeit test is applied, and that 
really fixes, according to our calculations, the limit of 
arsenic in glycerine at about 1-200th part of a grain ta 
the pound. 

11191. You wish to make a Aind of proportion sum 


of it—that where the quantity of a material which is 
used in the food ig infinitesimal compared with others, 


- that in that case you would allow with perfect confidence 


a larger amount of arsenic P—I would not, because I have 
never come across a sample of metasulphite of potash 
containing that proportion of arsenic, and if it did we 
should have rejected it.. We would reject boracic acid 
containing that proportion of arsenic. At the same time 
it seems to me that up to 1-12th of a grain it really is 
not very material. 

11192. Still, you would allow that what we should 
endeavour to obtain would be that every ingredient 
that is used, either in your trade or in any other, should 


be as free from arsenic as possible ?—-Most certainly. 


11193. The point you have urged was merely inciden- 
tal, was it not?—Yes. I do not wish to urge any point 
which means that arsenic should be passed in any way 
at. all. I do not think it should be; I do not think it is 
necessary. I think that if a fixed limit of arsenic is 
insisted upon that it is easily arrived at, 
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11194. You were rather urging this—that there was Mr. 

a degree of danger in a much larger sense in one 2, /Jowell. 
chemical than in another?—Yes; you would not com- 
pare glycerine, which is used more or less as an article 21 Noy. 1902. 
of food, I believe, in biscuits and cakes, and also is very 
often given to children as medicine in equal parts with 
honey, with such things as boric acid, metasulphites, 
and sulphites generally which are used in breweries. 








11195. Are you often asked by your customers for a (yarantees 
guarantee, or do you give a guarantee without. being oiven to eus- 
asked ?—We never give a guarantee without being asked, tomers, if 
but, we give guarantees for those who ask for them. We asked for, 
are asked for guarantees for all sorts of absurd things 
which, of course, we are able to give. 


11196. What special form do these guarantees take ?— 
Guaranteed free from arsenic, 


11197. Not free from any deleterious substance ?—The 
citric and tartaric acids are guaranteed commfercially 
free from lead. 


11198. Do you usually sell to middlemen ?—No, we sell 
generally direct to the manufacturers—very seldom to 
the middlemen at all. 


11199. And you know generally for what specific pur- 
pose your chemicals are required ?—Yes, as a rule we 
know. We give recipes with most of the things to show 
the manufacturer how they are to be used in the case of 
essences and citric and tartaric acids. 


11200. Do you happen to know of any instance where Chemical 
chemical substances liable to contain arsenic, such as substances 
phosphoric acid, are sold under special trade names ?— liable to be 
Yes, a great many. arsenical solil 


: under mis- 
11201. And thus the purchaser might have a Wrong Jeading 


idea given him of the nature of the substances he is’ names. 
using. Can you give us any information with regard to 
that point?—I think there are any number of cases, 
For instance, there is “ phospho-citric acid,” which is 
sold to mineral-water makers. I do not know that that 
is a misleading name altogether, because it consists of 
about 96 per cent. of phosphoric acid and about 4 per 
cent, of citric acid. Then there is another acid which 
is sold in Manchester called “liquid tartaric acid,” 
which, I believe, contains no tartaric acid at all, or, if 
so, only the same proportion as the citric acid in 
“ phospho-citric” acid. Then there are such things as 
“eremaline” and “cream of tartar substitute ”—any 
number of them. There is scarcely a house in the trade 
that has not fallen more or less into the temptation of 
making extra profit by selling these substitutes. There 
is another substitute which is largely used as a substitute 
for cream of tartar, bisulphate of potash. 





11202. Can you point to any remedy for this state of 
things ?>—Yes; make it illegal to sell a chemical sub- 
stance under a wrong name—any article sold for food 
under a wrong name or designation. The buyer does 
not know what it is—the buyer hardly knows what 
cream of tartar means, 


11203. I have your catalogue here, What is the mean- Form of 
ing of the analysts’ statement on p. 32 when he speaks guarantee 
of colours as being “ perfectly harmless for confectionery with colours. 
and for articles of food”—does that refer to absence 
from arsenic ?—That is Mr. William Jago’s report you 
are referring to, I presume? That refers to freedom 
from arsenic. It is his opinion that these colours are 
suitable for dietetic purposes. 


11204. Does this statement apply to mineral colours 
such as bole armenia, which we found contained up to 
1 grain of arsenic per pound ?—No; it applies particu- 
larly to the colours which are enumerated in that list. 


11205. Only to those ?—Yes, practically to the series 
of aniline colours which are sold. Though aniline 
colours used to contain a considerable proportion of 
arsenic 10 years ago, one never, or very rarely, meets 
with arsenic at all in aniline colours at the present day, 
because the processes have improved so much, 


11206. There has been a great improvement as regards 
the preparation of all these dyes?—Yes, a very great 
improvement. 

11207. (Sir Wiliam Church.) I should like to ask 
some questions about these aniline colours, because I 
am under the impression that many of the aniline dyes 
are injurious, quite apart from their containing arsenic ? 
—Yes, that is what the certificate particularly applies to. 


11208, “For any aniline colours such as are certified 
harmless ” ?—Yes. 
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11209. Therefore yours are submitted to Mr. Jago, so 
that the public may be protected from any which are 
likely to be hurtful ?—Exactly. 

11210, I imagine from your list that you supply 
brewers on a large scale ?—Not. on a large scale; we do 
supply brewers, but it is a very minor branch of our 
business. 


11211. You are not yourselves manufacturers of tar- 
taric acid ?—No, we are not. 


11212. You buy your tartaric acid, I understand, on 
guarantees ?—Yes, we buy our tartaric acid on guaran- 
tees. We buy the best tartaric acid that we know of. 
As a matter of fact, we deal for tartaric acid and 
citric acid with a firm you will know very well, John 
Bennett Lawes, 


11213. They are the largest makers ?—Yes. 


11214. As far as tartaric acid goes, you are middle- 
men? Yes, as far as a great many of those things are 
concerned, 


11215, Do you analyse it before you send it out your- 
selves ?—We are constantly sending it over to Helbinz 
anil Passmore for examination, and other different 
makes of tartaric acid and citric acid, both for our own 
and for our customers’ protection. 


11216. With regard to citric acid, the same remark 
applies—you are not manufacturers ?—No, we are not 
manufacturers, 


11217. In the same way you test that before you send 
it out again ?—]T do not mean that we are always testing 
citric acid for arsenic. We cannot do that. We rely to 
a very great extent upon Messrs, Lawes’ guarantee, and 
upon their reputation. 


11218, Have you often had to reject \any tartaric 
acid ?—Not from Lawes, but we have had to reject 
tartaric acid on account of its containing lead. 


11219. But not arsenic ?—-Not arsenic, never. I think 
I may safely say that we have never found arsenic in 
either tartaric acid or citric acid. 

11220. What quantity would have caused you to reject 
a consignment of tartaric or citric acid containing 
arsenic ?—It is rather difficult for me to say. 

11221. Do you pass it if it contains any lead ?— 
I have never seen a tartaric acid or citric acid 
which is chemically free from lead, but so long as it 
passes the British Pharmacopeia test we consider we 
are safe in sending it out. The British Pharmacopoeia 
is rather like the family Bible to the manufacturing 
chemist: I do not know whether it is as reliable. 


11222, You do not sell large quantities of boric acid ? 
—No, not large quantities, but we sell a reasonable 
amount. 


11223, With regard to the other borax preparations 
which you sell, they are used very largely as preserva- 
tives in food, I suppose ?>—Yes, we sell a certain quantity 
of them, but not large quantities. 


11224. Those you make yourselves ?—No, we do not 
make borax or boric acid. We buy them on guarantee 
and analysis. 


11225, I suppose you do not make glycoline and those 
sort of things?—That is a patent thing, which to a 
great extent contains borax ?—-I am afraid I do not 
know it at all. 


11226. It is a thing which is largely sold. What is 
the largest quantity of arsenic that you have passed in 
meta-sulphite of potash? You have told us that you 
did not think 1-12th of a grain in a barrel would hurt ?-~ 
If it contained 1-1,000th part of a grain to the lb.—that 
is the limit of detection, is it not, of the Gutzeit test or 
the Marsh test >—we should consider that was not free 
from arsenic, 


11227. Then directly either the Gutzeit test or the 
Marsh test, not the Marsh-Berzelius %—The Marsh- 
Berzelius, I mean. 


11228. Directly they gave indications of arsenic you 
would reject it ?—Yes, most. certainly. 





11229. Then it is feasible to get it pure ?—Yes, I think 
it is quite feasible. It seems to me, ag’a working manu- 
facturer or dealer or whatever I may be in connection 
with the chemical trade, that it all hinges upon the 
sulphuric acid, and that now it is quite easy to get 
sulphuric acid automatically free from arsenic, if one 
may use the term, with this new process—the catalytic 
process—the whole thing seems to me to turn upon that, 


ARSENICAT, POISONING ‘ 


11230. (Dr. Whitelegge.) For the most part you buy 
and sell, do you not ?—Yes, as far as articles likely to 
contain arsenic are concerned. 


11231, You make certain things, I believe >—As far 
as the things you gentlemen are particularly interested 
in are concerned, I should say we buy and sell most of 
them, as far as those things which are liable to contain 
arsenic are concerned. 


11232. Foed ingredients generally r—Yes, 
11233. You store in bulk, I suppose ?>—Yes. 


11234. When articles are stored, are they covered? 
We have been told that whatever precautions may be 
taken as regards ingredients, that arsenic deposited by 
soot from the air, and so on, has to be borne in mind 
as a material cause of contamination by arsenic, Is 
that yeur experience? And does your method of storage 
confirm that?—I will tell you what our method of 
storage is, Such things as boric acid, tartaric acid, and 
citric acid are put into large standard casks with a 


Mr. 
R. Howell. 


21 Noy, 1902. 





closely-fitting cover, and supposing 1 cwt. is wanted, . 


the cover is taken off and the other cask in which the 
goods are to be sent out is filled, and then the cover 
is put on again. 


11235. Do you store anything loosely ?—Well, of course 
when the contents of a cask which may start by holding 
10 cwts. are reduced to 2 ecwts., it is more or less, 
loosely stored. 


11236, (Chairman.) But it is still covered ?—Yes, 


11236". (Dr, Whitelegge.) Have you any experience in 
that way tending to show that there is material ¢on- 
tamination from the air and smoke ?—No, no experience 
whatever. 


11237. Are your works visited by the Excise for any 
purpose ?—Yes, we have an Excise officer there almost 
daily. 

11238. On what footing does he come to you?—We 
ship large quantities of essences to various parts of the 
world—essences for making aerated waters, for flavour- 
ing aerated waters, and confectionery purposes. 


11239. It is a question of rebate?—Yes. We hold 
certain licenses from the Inland Revenue—compounders’ 
licenses, and dealers’ licenses, and so on, 


11240. But you are not visited by the officers of the 
local authority—the District Council officers ?—No, un- 
less we make ourselves a nuisance, or anything of that 
sort, 

11241, They do not come to you for the purpose of 
the Sale of Food and Drugs Act, and take samples ?— 
No. 

11242. Would you object to their doing that 2—Not 
in. the least. 


11243. You said that on ethical grounds you would 


not supply phosphoric acid to aerated water manufac- 
turers ?—Yes. 


11244, Do you supply it for food purposes at all ?— 
We supply it, we quote it in our price list as a matter of 
fact, and I think we make a particular remark. We 
say, “ Phosphoric acid—concentrated, commercial, fre- 
quently sold under various misleading names as a sub- 
stitute for tartaric and citric acids.” We do that so 
that we may let the buyers know that these substitutes 
practically are phosphoric acid. I think we do the same 
thing with regard to bi-sulphate of potash, which we 
quote as ‘largely sold under very misleading titles as 
a substitute for cream of tartar,” 


11245. But you do sell it ?—Yes, With regard to 
potash bi-sulphate, I do not think we ever sell any at all. 


11246. It goes to your customer, who may use it for 
food?—We do not know. Phosphoric acid we sell 
largely to chemists and druggists, whose business is very 
varied. We do a considerable amount of business with 
blacking manufacturers and ink manufacturers. and 
we do not know in the least what particular buyers are 
coming for a certain article, so we put everything into 
the list. e 

11247. That being so, what is your practice 
regard to phosphoric acid? Is that tested b 
chemists for arsenic ?—No, as a matter of fact, 
upon the manufacturers for that. 


11248. Then you obtain a guarantee with it ~Yes. 


11249. A guarantee of freedom from arsenic ?—I hap- 
pen to have had two guarantees quite recently from 
two manufacturers—absolute freedom from arsenic, 
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11250. Do you sell Bole Armenia Yes, we do 
quote it. 


11251. Can you say whether you make it ?—No. 


11252. It is a natural product more or less, is it 
not ?—Yes. 


_ 11253. What is your practice with regard to arsenic 
in that ?—It never occurred to me that it contained 
arsenic in any way. 

11254. It is not examined by your chemist ?—Not at 
all. 


11255. I am afraid we have had evidence tending to 
show that it is necessary to look for it?—We must look 
to that at once—that is a drysalter’s article rather.* 


11256. Is acid phosphate of lime one of your articles ? 
—No, we do not sell that rather on principle, because 
that is used as a substitute for baking powder. We 
sell ordinary calcic phosphate, but that is more a 
pharmacopeeial article. 

* Since my attendance I have drawn a sample of Arme- 
nian bole from our stock, and. sent it to Messrs. Helbing 
and Passmore for analysis. I have since received their 
report that it is quite free from arsenic, 
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11257. And if you sell that, it would be examined for 
arsenic in the ordinary way ?—Yes; but the demand for » 
that is very small. 


_ 11258. (Sir William Church.) With regard to phos- 2! Nov. 1002. 
phate of soda, do you sell it largely to confectioners as ee 
an ingredient of baking powders -at times?—I can, 
hardly tell you what use phosphate of soda is put to. I 
knew that we buy at times perhaps a cwt.—it is a very 
small thing indeed, and it disappears gradually in the 
course of business. I do not know what is done with it. 


11259. That is a substance which has been found 
occasionally very highly arsenical?—Of course, one 
knows of one very bad case of it indeed; but it is free 
from arsenic now, because I sent a sample of it over 
quite recently to Helbing and Passmore for examina- 
tion, and we consider that when we get a certificate 
from people like Helbing and Passmore we are practi- 
eally safe. I should say, if you would not mind my 
making a suggestion about that, that Dr. Passmore, 
of Helbing and Passmore, will give you more informa- 
tion on the subject of arsenic than any other chemist 
in London. I look upon him as quite the very best 
authority on any matter of that sort. I think his 
evidence would be very valuable to you if you would 
care to have it. 


Mr. 
Howell. 





Mr. C. Oversecx, called ; and Examined. 


11260. (Chairman.) 1 believe you come from Grimsby, 
do you not /—Yes. 


11261. You invented a food called “ Carnos ” o-Yes. 


11262. Can you briefly describe to the Commission 
what it is /—It is a meat extract substitute in which all 
the component parts are dissolved, and in which there 
is no solid matter. It is a meat extract not produced, 
as it were, from meat. I was led to the idea by finding 
out that yeast contained a meat basis, which is really 
the stimulant part of meat extracts; and it contained 
also a large quantity of hydro-carbons of a very nutritive 
nature, produced from glycogen, and so forth, which 
could be utilised as a tood, and which would alone 
supply the form of an extract of meat, and at the same 
time would supply other constituents that meat extracts 
lack. The extract is rich in phosphate of potash, and 
consequently is in that way also valuable. The great 
point with me was this. I wished to make a meat 
extract which should be devoid of the shortcomings of 
extracts made from meat; I wished also to be able in 
doing so to make an extract not by chemical means, but 
as much as possible by natural means, in order that 
I could say that the substance was a natural substance 
and not a chemical product, as far as it would be 


possible to do so; and I think it bears out in its . 


analysis what I claimed at the time for it. It may be 
condensed to.a very thick syrup or practically solid. It 
is perfectly clear, having been filtered. Consequently, 
all substances in it-are readily assimilable, and require 
no further digestion. The chemical part of the ques- 
tion is, of course, very complicated indeed, because in 
malt culms we have a lot of nitrogenous substances of a 
very nutritive character. One can give but a small 
quantity as food, because it is too feeding and too heat- 
ing. These products are, I found, by digestion at a 
moderate temperature of, say, 120° or 150° F., con- 
siderably altered by the formation of peptones, and by 
the albuminoids being made more soluble. The pep- 
tase in the culms is also capable of acting upon certain 
nitrogenous matters in the yeast itself, when once the 
yeast cells have been broken up. Consequently, albu- 
minoids which may be insoluble and not obtainable 
out of the yeast as such, on boiling and after having 
been converted, would become soluble and valuable 
and could be utilised. At the same time, the culms 


contain similar carbo-hydrate compounds, such as 
' yeast contains, and the combination of the two would 


form a natural extract. containing meat basis, carbo- 
hydrates, phosphates—all strengthening and fattening | 
materials—as well as stimulants naturally produced 
without the actual employment of any meat. 

11263. When did you first commence producing this 
nutritive form of food ?—It is getting on for three years 
now; something like that. I should think it is not 
quite three years. sails. ds my 

11264. You commenced. to make it before this occur- 
rence at Manchester with regard: to the: arsenical - 
poisoning ?—Yes. (Y—Scismata Yo 

‘4576. — --% 


11265. Was “Carnos” sold in any quantity before Mr. 
this occurrence ?—I cannot say in any quantity, because (. Overbeck. 
the company formed was a private company made up 
of friends of mine, to exploit and try the substance. 

11266. A kind of syndicate?—Yes, with a. very 
limited capital, and consequently we were not able to 
put it on the market on a large scale. We had to work 
with it on a small scale, and carefully to try and test 
the feeling and general taste of the public before risk- 
ing any more upon it. 

11267. Can you give us any indication as to how 
much was sold—what would a week’s sale amount to; 
do you know the largest sale you had?—The largest 
sale would be perhaps not more than 40lbs., I should 
think; but in the summer months, as with all the 
other extracts, it fell off completely. 

11268. I suppose you are aware of the evidence that 
has been given before this Commission with regard io 
the possible contamination of malt culms with arsenic ! 
—I am aware of the possible presence of arsenic in 
malt culms. 

11269. Had you any suspicion of such a thing before 
the sittings of this Commission ?—No, only since the 
scarce started in connection with the beer. I then at 
once thought of the culms. 


31270. Have you taken any precaution to ascertain 
by analysis whether any of these ingredients that you 


“used contain arsenic +—After it became public know-_ 


ledge that these ingredients might contain it, or did 
contain, it, I at once analysed the materials, and found 
the traces one would expect in these particular 
materials. At that time, not knowing how much might 
have been in any past brew, in order to prevent danger 
of any sort I recalled everything I possibly could, lest 
in any past brew, before I knew anything about it, 
there should be any contamination which might have 
occurred, and which might be deleterious. 


11271. You called in all the ingredients you coul« Giniples 
possibly reach ?—I called in all the “Carnos” made. tied in on 
according to our books that I could possibly reach. so.ount of 
Of course, it is quite certain that here and there a littl? arsenic. 
may have been left; it was impossible to actually fin 
out from the bottles, but we sent notices to all our 
customers that we were sending an improved extract 
out, and we should be glad to have their present sam- 
ples back again. 

11272. Have you taken any steps since to analyse the 
finished material of “ Carnos” 7—Whilst I was connected. 
with “Carmos ”—it is in liquidation at present—I ex- 
amined several different lots. I took every precaution, 
chemically and mechanically, that suggested itself to me 
during the process which could possibly eliminate it. be 

11273. Gan you give the Commission any results of spnenle in 
the,analyses ?—The figures that I got varied very much ; \1N0s. 
they were generally somewhere about 1-d0th of a grain 
per lb. Then I considered that when one comes to think: 
that in one ounce there are four large cupfuls of 
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“ Carnos,” that that would work out at an exceedingly 
small amount in the substance. Of course, with all 


these things, it is very difficult to know what limit will - 


be fixed as necessary with these different foods, and 
therefore I worked to eliminate everything I possubly 
could, bringing it down so low that I thought that, what- 
ever inquiry would be made, the amount of substance 
that could possibly be taken at one time would be taken 
into accoumt, and it would be seen that everything had 
been done to make it perfectly safe, and that it was so 
low as to be perfectly harmless ; because really absolute 
freedom from arsenic in any commodity is simply a 
matter of the quantity taken for analysis. 

11274. I have some amalyses here of a sample of 
“ Carnos” purchased through a local druggist in July, 
1901, which contained 1-25th of a grain ot arsenic per 
lb. ; I have another sample given to Mr, Hammond 
Smith by yourself on November 9th, 1901, which pro- 


duced 1-25th of a grain per Ib., and another 
sample purchased through a local druggist on 
May 14th, 1902, which is said to shave _pro- 


duced 1-6th of a grain of arsenic per lb. Those 
are serious quantities, are they not?—The 1-6th 
of a grain to me is a surprise, because that is very high 
indeed compared with any of the results I got when I 
made examinations while I was in connection with 
Carnos. I never allowed anything to pass at that. But 
even a sample containing 1-6th of a grain per Ib. would 
work out at 1-300th of a grain in a cup of “ Carnos,” so 
that, even taken at that high figure—and I never had 
any “Carnos” which approached that figure--it would 
not be excessive on account of the amount of the sub- 
stance used. Still, it is not at alla figure such as I came 
across at any time. I can only account for it in one way. 
namely, that it came from a brew made while the com- 
pany was in liquidation, which I have not\seen. That 
is all ITcan say aboutit. But there has been practically 
no sale for the last year since it has been in the hands 
of the liquidator. 

11275. Is it likely that the sale of “ Carnos” will 
cease altogether 7—I am very sorry to say I am afraid it 
will. It 1s a very great pity, from the value of the 
material itself. . 


11276. Assuming that the company were not in liqui- 
dation, and that the sale was likely to increase, and 
there was likely to be a large consumption of it, surely 
some greater precautions ought to be taken as regards 
the materials used?—Certainly. Not a single material 
would be passed, and not a single batch of substance 
made would ever be passed, which would contain more 
than, say, 1-25th of a grain, which I think you wil! 
agree is very low. 

11277. (Sir William Church.) What directed your at- 
tention in the first instance to this manufacture ?—It is 
now quite 14 or 15 years ago since I first experimented 
in that direction, long before any of these yeast foods 
were known. It is about 15 years since I approached 
Armour’s, in America, and asked them if they woula 
consider it as a valuable substitute to mix with their 
meat extract: The correspondence went on for a cer- 
tain time, but the business relations did not come off. 

11278. It has been in your mind for some years. J 
do not know what your profession. has been; I rather 
wanted to know how your mind became directed to it ?— 
I am a brewer's chemist, but before I became a brewer's 
chemist I was at the University, with the idea of merely 
remaining at the University and merely studying. That 
was altered, and consequently I did far more chemistry 
than was ever required for the business. 


11279. You have answered my question ; I see now how 
your mind became directed to the subject. Of course, 
you had a certain amount of special kmowledge as a 
brewer's chemist ?—Yes; I had the commodity under 
my eyes. I saw there was a dreadful waste of the most 
viluable materials that we had in the brewery. 


11280. Did it ever occur to you that there might be a 
possibility of danger in the use of those substances ?— 


Not before. 


11281. Although you are a brewer's chemist, you did 
not realise the existence of arsenic in malt ?—Nobody 
did, I think. Of all the no maa ps have met I have 
never heard of one who had guessed it. 


11282. Before you put this food upon the market, did’ 
you take any steps to satisfy yourself of the wholesome- 
ness of it?—When I made the substance itself, I tried it 
repeatedly on myself. I tried it also on animals, on 
dogs and cats, and it was so like meat that it struck m2 
it woild hecome a splendid substitute for it. I thought 


‘value in it. 


ARSENICAL POISONING : 


if both cats and dogs were deceived in taste and flavour, 


and it agreed with them, and that they evidently liked €@. Overbeck. 





it 

11283. I understand that you experimented on your 
own person, and experimented also on the persons of 
dogs and cats, and, finding it had no bad effect, you then 
thought you were justified in puting it on the market? 
—Yes. 

11284. You took right and proper precautions. Do 
you think it is right that anybody should bring out a 
food stuff without his showing some authority that he is 
a person who is likely to have taken proper precautions 
that the food stuff he brings out is not harmful?—I 
should look upon that question in this sense. I had ex- 
perimented so long, and knew the constituents of the 
stuff so well 





11285. I am asking you altogether apart from that. 
You have told me that you did take steps—that you 
experimented on cats and dogs, and yourself; but I 
ask you whether, as an inventor and a manufacturer, 
you think it is right that anybody should be able—as 
I believe they can at the presentt time—to bring out and 
advertise and place upon the market a food stuff with- 
owt their being responsible to anybody that the food is 
not harnmfsi?—I should cay that they ought to have 
found out for themselves that it was not harmful before 
they put it upon the market, and that there was some 
The public is not easily misled to believe 
that a substance is valuable as = fsad product unless 


it is so. 4 


11286. As a manufacturer, would you have any objec- No objectio 
tion to manufacturers coming under the Sale of Food te samples 
and Drugs Act, and samples being taken out of your being taken 
factory ?—I should not have the slighitest objection to at factory. 


anything that could lend itself, im the first place, to 
satisfy any authority that everything was made from the 
purest materials obtainable, and in the cleanest and 
best manner, and also such an authority that I should 
knew also would and could give the greatest help. in 
saying that the process could not be improved upon. 
Anything that will improve the process, and help the 
public and the substance itself honestly and straight- 
forwardly made, I do not think there is any objection to 
whatever. As it is, our works are always open to the 
Medical Officer of Health of the place, and have been 
from the very beginning, 


11287. But not for the purpose of examination of the 
material you are producing, but to see that it is earried 
on under proper conditions ?—Yes. JI mean any local 
precaution that I could take to satisfy everybody that I 
was doing my best to make food in the best possible 
way. When Mr. Hammond Smith came, I was only too 
pleased to show him over and explain everything I pos- 
sibly could in order that everybody should understand 
exactly the true bearings of the whole process. 


11288. (Dr. Whitelegge.) When you were making the 
“Carnos,” did you obtain your yeast and culms from 
manufacturers /—Yes. 


11289. From brewers and maltsters?—I obtained my 
yeast from my own brewery. 

11290. Are you a brewer?—I am manager of a 
brewery, 

11291. Was any analysis made at any time for arsenic 
of the yeast that was used in manufacturing “ Carnos ” ? 
—Yes, I found that the slightest trace of arsenic had 
been found in yeast. By the bye, I think I may say that 
the arsenic in yeast that has been given is not exactly 
inside the yeast cell, but may be superficial to some 
extent, for these reasons: When I found there was a 
certain amount of arsenic in the yeast, I used pressed 
yeast. It struck me at once, if that is so, I expect that 
yeast, being really more animal than plant, I could help 
it considerably by washing the yeast. In the original 
process I simply pressed my yeast and used it; after I 
had pressed my yeast dry, I passed a weak solution of 
soda water through the yeast, and washed it through in 
order that any superficial contamination on the yeast 
cells that might occur or might be present shouid be 
eliminated, and I really do think that that generally 
lowered the arsenic in the yeast itself, although one 
must never forget that no two batches of yeast from any 
brewery come out alike. 


11292. At all events, you tested the yeast, and you 
would reject any that was found to contain a consider-- 
able quantity of arsenic ?—Yes. 

11293. When did you begin to do that ?—The date ] 
cannot give ; I hegan it when I was associated with the 
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company—directly the arsenical poisoning scare com- 
menced, when mv eyes were opened to the fact that 
arsenie might be present in the yeast. 


11294. Did you reject the yeast of any brew ?—I never 
had to reject one; I never had any trouble in my own 
brewery with arsenic. 


11295. What test did you use >—The hydrogen tests. 
11296. The Marsh test P—Yes, 


11297. With regard to the malt culms, did they come 
from your own works too?—No. I used really pale-malt 
culms. I wished the culms to be as pale as 1 possibly 
could get them on account of colouring matter, and so 
that the “ Carnos” should not be traced to culms. Con- 
sequently I got them from a large maltster locally. I 
got their palest culms—that is to say, culms least fired. 
I found there were traces of arsenic discoverable upon 
culms in my original process where I digested the yeast 
and the culms together in the mash tun with water at 
the proper temperature. ‘So that I now wash my culms 
first and press them. That I found helped consider- 


ably. 

11298. Then you tested for arsenic ?—Yes. 

11299. Using the same process ?—Yes. 

11300. And if you found arsenic did you reject it?—I 
did not reject it then, because I have still further 
methods of eliminating it afterwards. When I found 


that in one or two batches the arsenic was too high I did 
not use any of the brew whatever. 


11301. What do you mean by saying “too high ”— 
what sort of standard?’—When I found the darkening 
was considerable, then I knew it would be too high; [I 
did not use any of it; it was thrown absolutely away. 


11402. Otherwise what did you do with it ?—After 
that I tried sulphuretted hydrogen solution in glycerine. 
In part of the process, when the warm liquid is being 
pumped up preparatory to boiling, this was mixed with 
it. Im the original process I once filtered the finished 
product. Now I do not; I put the sulphuretted 
hydrogen in. The liquid was well boiled to 1080 degrees 
specific gravity, and then filtered, because I knew that 
T filtered the whole of the sulphide of arsenic together 
with the insoluble albuminoids off. 


Mr. Norris WatkeEr, 


11308-9. (CAairnmen.) I believe you are the manager, 
are you not, of Messrs. Castell and Brown, who are 
large jam makers, confectioners, and table syrup manu- 
facturers of London ?—Yes. 

11310. I suppose you may be described as large whole- 
sale dealers ?>— Wholesale confectioners and dealers. 

11311. I suppose your firm sells a great quantity of 
golden syrup in the course of a year ?—Yes, we get rid 
of a good lot of golden syrup. 

11312. Is it made by your firm, or do you buy it from 
the manufacturers ?-We buy it direct from the manu- 
facturers, from the refiners. 


11313. Have you any written agreement or under- 
taking with regard to this syrup when you purchase it 
that it shall be arsenic-free in every case?—Yes, it is 
guaranteed absolutely free from arsenic, and made from 
cane sugar only, 

11314. Do you yourselves apply any test to this syrup? 
—No, we take the guarantee. 


11315. You are satisfied with the guarantee ?—Yes. 


11316. Do you always employ the same manufacturer ? 
Yes, for the syrup. 

11317. For how many years have you employed him? 
—I suppose they have supplied the firm for five or six 
years right off now. 


11318. Can you show us any document. or quote any 
document in the shape of a guarantee ?—The guarantee 
is stamped on every invoice, 


11319. It is merely stamped “ This is arsenic-free ” ?— 
There is a rubber stamp and the signature of the firm 
guaranteeing the purity. I have some of the guarantees. 
These are the styles of guarantees we get from different 
people. (The guarantees were handed in-) 

11320. These are only guarantees for colours used in 
confectionery, not for golden syrup ?—Yes, colours and 
essences. 
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11303. But did you verify that by examining the 
filtrates ?—Yes; I found out that I eliminated a lot of 
it, because I never got it so high after I used that 
process. Then I knew perfectly well that sulphuretted 
hydrogen must separate it, as I used a double fine filter. 
Some time after I did that I used polished copper plates, 
and t boiled them in the liquid to see if any darkening 
took place, because the “Carnos” is of an acid nature 
—there are various acids naturally produced in it, not 
chemically added. I found that when the plates were 
boiled they darkened considerably, but after the sul- 
phuretted hydrogen had been added I could boil my 
plates for two or three hours and they did not perceptibly 
darken at all. Then I condensed my liquid in a vacuum 
ccudenser, und I bought another filter press and filtered 
it once more, and the perfectly clear filtrate that I 
obtained without a shade of precipitate gave the 1-30th 
of a grain, and then I thought I had gone as far as any- 
bedy could to eliminate it. 


11304. But how did you get the 1-30th of a grain? 
Is it arsenic that has escaped the sulphuretted hydrogen, 
or what ?—The quantity was so minute that I let it pass 
at that ; I made no research to find if it was sulphide of 
arsenic—it must be sulphide of arsenic, because I always 
use a large excess of sulphuretted hydrogen; and I 
boiled it for so long that it was immaterial to me 
whether there was a small or large quantity in it, 


11305. If you recommenced the manufacture of 
“Carnos,” would you be content with your 1-30th of a 
grain of arsenic, and would you be content with the 
procedure described to us just now ?—I think I should 
be justified in saying yes, considering the quantity of 
the substance that is used. A quarter of an ounce is the 
largest amounts that you would use for a large cup. 
That is a very small quantity indeed, and works out 
lower per grain per pound than any malt that would be 
placed on the market. 


11306. I do not doubt your calculation, but I do 
seriously doubt whether the public, if they knew, would 
accept the risk ?—With 1-30th of a grain per pound ? 


11397. Yes ?—Then the only thing, if that is the im- 
pression, would be that some other addition to the 
process must be tried in order to lower it still further. 


called; and Examined. 


11321. Some of your golden syrup is sold as containing 
added glucose?—Yes, it is, but there is always a 
guarantee given with that by the firm—that is, by our- 
selves. 

11322. You use glucose, of course, in confectionery ?— 
Yes, in large quantities. 


11323. You are aware of what happened in regard to 
glucose ?—Yes, but we have a guarantee. 


11324. You are aware of the notorious case in 1900 ?— 
Yes. 


11325. With regard to analysis, do you employ an 
analyst at all?—We have not, but if there were any 
occasion to do so most decidedly we should. 


11326. If there was any occasion?—If we had any 
doubt. 


11327. How would you define an occasion of that 
kind—if you were urged to do it, or if you had any 
suspicion /—If we had any suspicion. But dealing with 
one firm continually for years, and getting their 
guarantee on the invoices or a written guarantee when 
we buy the stuff, we take it from the guarantee. They 
are nrms of good standing, and I do not suppose they 
would dare to give a guarantee like that unless they 
were absolutely sure themselves, 


11328. But still, if there were any accident, or any 
case of carelessness—in the best of firms there may be 
some cases of carelessness, may there not—do not you 
think you would be more secure if you analysed for 
vezrselves ?—It would certainly be a double warranty. 


11329. What you urge is, that you have been con- 
aected wiuu this business for many years, and for a long 
time have employed the same firm, with excellent re- 
sults sc far, and so long as you employ that firm you are 
satisfied from experience with their guarantees /—Yes. 


11330. Supposing. you changed the firm ; in that case 
would you think it necessary to employ an analyst ?—We 


R2 


Mr. 
C. Overbeck. 





21 Nov. 1902. 


— —_ 


Mr 
N. Walker, 





Giucose 
likewise 


No analysis 
considered 
necessary» 


i Bs ROYAL COMMISSION ON ARSENICAL POISONING: 


11346. Before you were with Messrs. Castell and Mr. 
Brown, I suppose you were in the same sort of business? N. Watke 
—Yes, I used to handle all the different essences and 


might do so in certain colours, but having found that 
the colours we are using suit our purpose, we should not 
think of changing. 
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peg in purchasing glycerine or colouring matters for con- 11347. And you were aware, therefore, that in the 
fectionery or jam, or anything of that kind, is to rely firm with which you were connected they used to require 
upon the guarantee only?—With regard to glycerine, a guarantee ?—I was the head of the firm myself, and 1 
which you mentioned, we use very little indeed; Ido used to require guarantees. 
not suppose we use 56lbs. in the course of a year. 11348. I only wanted to know whether it had been 
11332. Of course you are aware of the liability of gly- customary before the last three years to have these 
. eerine to contain arsenic ?—Yes. guarantees ?—Yes, it has been customary. 
Glycerine 11333. And you do not test for that.?—No, itis used in : 2 . 
not tested. — .nch minute quantities that it is hardly worth while. 11349. Those former guarantees did not in any way Former 
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11334. But still, if a minute quantity turned out 
dangerous or mischievous, there would be serious injury 
to the trade, would there not?—I am afraid that the 
quantity used is so very very small indeed that it really 
would not be noticeable. 


11335. Is your practice as you have described it gene- 
rally speaking, the practice of the trade at large ?—Yes, 
taken generally, itis. They get the guarantee from the 
firms from which they buy, and are satisfied. But :f 
there is any doubt about anything they would have it 
analysed; I should myself if I had aiy doubt about any 
of these things. 

11336. Would you object to an oflicer of any Govern- 
ment Department visiting the works of your firm 
from time to time to take a sample of the materials you 
are using ?—No, I should welcome him. 

11337. You would not think it inquisitorial or in- 
jurious to the business if such were done /—Not at all. 


11338. In fact, you would look upon it as a kind of 
extra precaution ?—That is so; I should not mind how 
often they took an analysis. 

11359. Before this unhappy occurrence in Manchester 
were you and your firm generally aware of the danger 
ef the presence of arsenic in these materials ?—At that 
particular time I was not connected with the firm. 


include arsenic ?—No. 
that the article supplied was pure; the word “ arsenic 
did not appear. I think there are several things which 
ought to be looked for, irrespective of arsenic, in the 
manufacture of certain things. I am almost afraid to 
say, buf still I know for a fact that some of the manu- 
faucturers are not too careful about these things. For 
instance, cleanliness of their utensils. When thev are 
using such things as natural acids, lemon, or anything 
of that sort, I myself have noticed very often that 
perhaps a pan which has been used -for making lemon 
jelly overnight, in the morning has a thick sediment of 
verdigris on it. Tf that is not properly cleaned out and 
very carefully cleansed. and thoroughly washed, the 
next lot of jelly put into it would be absolutley 
poisonous. 

11350. There is no doubt that care should be taken in 
the cleanliness of the utensils. Do vou use much citric 
or tartaric acid in your trade?—We use a certain 
juantity. 

11351. Is that bought under a guarantee ?—Yes, it is 
vought under the guarantee of cne of these firms, 
Stevenson and Howell. 


11352. (Dr. 
glucose ?—Yes. 





Whitelegge.) Do you use American 





They used tu give a guarantee guarantees 


did not 


specify ar- 


senic. 


11353. In what way does that come to you? Who Foreign. 


11340. You have only more recently been connected guarantees it ?—It is guaranteed by the firm we buy it of glucose, 


with it?~Yes. But still I used to handle a lot of the in London. guaranteec 
different ingredients used in confectionery for mé : : au, DY agent. 
3 OP CEP AE OF TAL Y 11354. Have you any understanding with them how ~ 


years previous to that. 


they arrive at the certainty of their guaranteed freedom 





Manufac- 11341. From your own knowledge, have wholesale from arsenic?—They have it analysed over here, I 
ee will manufacturers taken greater precautions since these believe. 
Ge Rte occurrences, or have they simply continued the system kaiah ; 
analysis if : d ; : ‘ 11355. And from them you receive an assurance in 
aalea: pee iy on oe ee a precaution has been writing that it is free from arsenic?—Yes, on every. 
aken by these guarantees. I think nobody will buy — invoice that they deliver. 
unless they have a guarantee, and if necessary they will ae 8 ; 
also produce an analysis. If we wanted the manufac- 11356. Do they distinguish it as American? Do you 
turers to send an analysis of glucose, or syrup, or know it is American when you receive it ?—Yes. 
essences, or anything else, they would do so. 11357. The terms of the guarantee are the same, 
11342. In every case they would send you the analysis Whether it comes to you from the manufacturer or from 
on which the guarantee is founded ?—Yes, if we desired. the importer ?—We buy through the agent. 
11343. That is always available to you ?~Yes. 11358. Through the same agent in every case ?—Yes. 
11344. (Sir William Church.) I suppose this system of 11359. It is the agent’s guarantee, not the manufac- 
having guarantees has only come in quite lately?—No, turer's 2—Yes. 
it has been in vogue for years ; for some years, that is to 11360. Are your works visited by the Excise Officers Works no 
say, anybody who is careful with what they are buying. for any purpose /—No. visited by 
11345. Not subsequent to the alarm which arose from 11361. You do not come into touch with them ?—No, Excise. 
the arsenicated glucose of Bostock’s ?—No, I think not. there is nothing excisable on our premises. 
Mr. E. J. Pronx, called ; and Examined. | 
Mr. 11362. (Chairman.) You are connected with Messrs 11368. § ; i ; Be 
} iy 3 . : . Supposing the sulphuric acid could possibly Mr. 
$ I. Pronk, Pronk, Davis and Co., who are large manufacturers and he eliminatea altogther, would there still be danger !— 2. I. Pron 


importers of colours of various kinds for food and for 
textile purposes ?—Yes. 


Yes, I should say that applies to most of the chemicals 
used in making aniline dyes. 

11369. These brilliant dye colours ?—Yes. 

11370. There is some danger of arsenic from uther 
chemicals?—I should say so. 

11371. But the major danger would be if sulphuric 
acid was used ?—Yes. 


11372. Will you tell us which coal-tar colours are oy to use o' 
specially liable to contain arsenic?—At one time all arsenic in 
anilines were made with arsenic. manufactur 


11373. Do you mean directly /—Yes, arsenic was usel 


11363. As regards food, is your sale chiefly for von- 
fectionery purposes #—~Yes, chiefly, and cakes, also for 
colouring sausages. 


11364. Are you a purchaser of glycerine ?—Yes. 
11365. To a large amount ?—Fairly so. 


11366. You are aware of its liability to contain 
arsenic ?—Yes. : 


Arsenic in 11567. With regard to coal-tax/ colours, can you 


colours, explain to the Commission how the liability of these in the manufacture of magenta, for instance, and « 
colours to contain arsenic arises?—I should say it is soluble blue was made from magenta. di 
owing to the arsenic being present in the materials from 11374. When did the change occur in the trade, when - 
which the colours are manufactured. For instance, arsenic was no longer used directly, but became in- 

due to | sulphuric acid, being largely used in the manufacture, cidentally mixed with the ingredients ?—A bout 20 years 

sulphuric I dare say that the commercial article would generally ago a new process was invented for making magenta 

anid contain arsenic. ° Ee 


without the direct use of arsenic. 


Mr. 
E. I. Pronk. 
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MINUTES OF 


11375. Do you consider it easy in your trade to secure 
colours practically free from arsenic, or does that 
materially add to the cost of preparing them ?—No, we 
find it perfectly easy now. 


11376. You are perfectly confident as to that ?—Yes ; 
as a matter of fact we find that out of 100 lots of colour 
there may be one that contains a slight trace of arsenic. 


11377. Of course, you want to secure your customers 
as much as possible, do you not ?—Yes. 


11378. Therefore I should like you to detail to the 
Commission, generally speaking, how you carry that 
out. For instance, I presume you have something like 
a certificate, have you not, that the colours are free from 
arsenic ?—We know from past experience that certain 
colours are liable to contain a little arsenic, and there- 
fore we do not recommend them for colouring articles of 
consumption ; but we also know that other colours are 
generally free from arsenic and metallic poisons, and 
therefore we buy those in preference. We import, say, 
one bulk of 5 cwt. and have it analysed, and unless we 
can show that it is perfectly free from arsenic anl 
metallic poisons we reject it. 


11379. Apart from any guarantee which you may 
get from chemists or any process of analysis, you avoid 
all colours which experience shows might be dangerous 
in regard to food ?—Just so. 


11380. Do you mean to tell the Commission that as 
regards food you avoid all colours which experience has 
shown you are dangerous ?—Yes. 


11381. Do you think that supposing it were made 
obligatory in regard to manufacturers of confectionery, 
for instance, to buy only those colours which were free 
from arsenic, it would be a serious interference with 
trade, or impose much extra cost 7—There would be no 
interference, there would be no extra cost, and it would 
be quite easy to do so. 


11382. If that were done, you think that, so far as 
your trade is concerned, any danger from arsenical 
poisoning would be restricted to possibilities with 
regard to colours which were sold for textile purposes, 
apart from food consumption ?—If I may make a sug- 
gestion, the only condition that would have to be 
attached to the use of aniline colours would be that 
‘only such colours are to be used that are not manu- 
factured by the arsenical process. 


11383. You think that that would give security ?— 
That would give perfect security, except in so far as 


_ there may be some accidental traces of poisons in 


Arsenic in 
bole armenia. 


colours from sulphuric acid or other chemicals ; but the 
quantity would be so small that it could not possibly 
be harmful. 

11384. Have you anything you can tell us with regard 
to bole armenia? Do you guarantee freedom from 
arsenic in such a case as that ?—I should not guarantee 
it free from arsenic unless we had had it tested first. 


But personally I do not recommend bole armenia for 


colouring any articles of consumption. 


11385. Is it used in your trade much for textile pur- 


. poses ?—No, it is not; it is used as a horse physic. 


Tests made 
for firm. 


11386. Do you make use of any system of analysis in 
your trade?—No, we do not,.except that we go to some 
good analysts. 


11387. You go to them ?—Yes, we go to good analysts 
for analyses ; we do not do them ourselves. 


samples of the different 


11388. Do you analyse 
We analyse all 


colours that you purchase ?—Yes. 


- colours we purchase for confectionery or for articles of 


consumption. 


11389. When you say consumption, you mean when 
they are used for confectionery or food purposes ?—Yes. 


11390. You do not do so in regard to any colours 


“that are used for textile purposes ?—No, we do not. 


11391. You do not think it necessary in that case? 
—No. 


11392. But in regard to colours used for textile pur- 


. poses, you advocate, as I understand it, that all colours 
which may possibly contain arsenic can’ easily be 


avoided ?—Not for textile purposes. 

.. 11393. You mean for food purposes 

food purposes. 
11394. For food purposes you think it very easy to 

get. security by avoiding all colours which have been 


2—Yes, only for 
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proved possible to contain arsenic on analysis /—Yes, 
all colours that have been made under the old arsenical 


‘ process. 


11394*. That is distinct from the position to-day. In 
regard to all colours which are used for confectionery or 
food, do you think the best security is through analysis ? 
—Yes, as an extra precaution ; although, as I said, all 
colours that are made by the non-arsenical process, if 
they contain any arsenic or metallic poisons, the 
amount would be so small as to be harmless. But still, 
as an extra precaution, we always have our colours 
analysed, so that we can give a clean bill. 


11395. You have indicated the position you have 
taken up, and you define tto us the difference 
between the old days, when arsenic was used in the 
production of these colours, and the system which you 
have adopted for the last 20 years, when that system 
has no longer prevailed ; but can you tell us generally 
what the system prevalent amongst the trade is as 
regards security from the presence of arsenic in colours 
used in confectionery or food ?—The supply of colours 
is in the hands of a comparatively small number of 
firms in England. 


11396. I am aware of that?—For the purpose of 
colouring articles of consumption I may sy there 2re 
only perhaps a dozen firms in England who supply such 
colours, and they buy them from a still smaller number 
of manufacturers. We, for instance, supply most of 
the wholesale firms who deal with confectioners. 


11397. You think you are the largest dealers ?—I 
should say we are. I do not want to mention any 
names, but many firms who are well known, and occupy 
more prominent positions than mine does, buy their 
colours from us, and we give them a guarantee that all 
the colours shall be free from arsenic and metallic 
poisons. 

11398. The whole trade really is contracted within a 
narrow scope ?—Yes. 

11399. That being so, can you state that as regards 
the whole trade generally any precautions which are 
taken are on the same lines that you have detailed to 
as to-day ?—Yes, I am sure they are. 


11400. You say that from your own knowledive?—Yes, 
from my own knowledge. If you look up the adver- 
tisements of firms selling colours, you will find they 
all state they guarantee their colours free from arsenic 
and metallic poisons, 

11401. I do not know whether you have read a report 
of Mr. Hammond’ Smith’s, but in that report there is 
areference to sausage makers and others who purchase 
mineral and other colours, without any security of 
purity, from middlemen who themselves know nothing 
of the purities of the colours they sell. Have you any- 
thing to say with regard to that?—No doubt it is so. 
But personally I do not sell much in the way of colour- 
ing matters for sausages, certainly not the ordinary 
thing which is sold, which is oxide of iron, and which 
I should say is not advisable to use for sausages. 


11402. Not advisable on the score of health ?—Yes. 
IT am not a chemist and not a doctor, but I should 
say that to add a large quantityof oxide of iron would 
be detrimental to the system. It might set up blood 
poisoning or irritation. Again, it is very difficult to 
obtain oxide of iron which is free from arsenic—we find 
it so. 

11403. Is it your experience of oxide of iron that 
you find it very difficult to procure it without some 
arsenic in it?—Yes. It is possible, and we do obtain 
parcels free from poison, but most of them contain 
arsenic. 

11404. Do you use very much of it ?—We use a good 
deal. 


11405. In what process in your business ?—We sell 
it for colouring sausages :—making paints. 

11406. Do you think it ought to be looked upon 
with suspicion ?—Yes, I think it ought to be. 


11407. (Sir William Church.) I rather gathered from 
what you said to the Chairman that a good many of 
these colouring matters you do not manufacture your- 
selves ; for instance, you are only agents for aniline 
colours ?—Just so. ' 

11408: And it is those that you submit to analysis 
Lefore you send them out to your customers ?—That 
1s SO. 


Mr. ° 
FE. I. Pronk. 
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11409. What colours do you principally make your- 
selves?—We do not make any ourselves. We mix o 
good many, but we do not manufacture them, except 
in so far as we make up paste colours with the colours 
we import. 

11410. I suppose the colours that are used for foods 
are chiefly in connection with confectionery and sweet- 
meats; do you sell much colouring matters to agri- 
‘culturists for cheese, butter, and such things?—We do 
not sell anilines for colouring butters, except one 
colour soluble in oil ; there is a good deal of that used. 


11411. For cheeses?—Yes. We also sell a good deal 
for colouring cakes ; in fact, all cakes are coloured now 
with aniline colours. 


11412. I suppose, practically speaking, these aniline 
colours have almost destroyed the use of vegetable 
colours for confectionery ?—Yes, practically so ; and, 
of course, I consider that aniline colours, if free from 
poison, are much better to use than vegetable colours. 


11413. (Chairman.) Better for the consumer 2—Yes. 


11414. (Sir William Church.) Quite apart from their 
containing arsenic or any other poisonous mineral, 
aniline colours themselves, or some of them, are very 
prejudicial, are they not ?—No, I think not ; why should 
they be? , 

11415. I am not a sufficient chemist to say, but we 
have had it in evidence before the Commission that 
some of the aniline colours, quite apart from containing 
arsenic, are deleterious to animal life?—I do not think 
that has ever been proved. In fact, when complaints 
have been made, for instance about coloured garments 
setting up blood poisoning, it has always been proved 
that it was something else in the material that caused 
the mischief, some of the chemicals, most likely some 
of the mordant, but never the colouring. 


11416. Of course, they are used in such infinitesimal 
qzantities that probably it is rather a theoretical objec- 
tion than a practical one, but the Commissioners on the 
use of Preservatives and Colouring Matters have dis- 
tinctly given it as their opinion that some of these 
aniline dyes, apart from containing arsenic, are in- 
jurious?—I am not aware of it. 


11417. What weuld be your objection to the vegetable 
colours ?—Veeetable colours are exceedingly weak, and 
a large quantity must be used to produce a large effect. 
For instance, cochineal was used in confectionery, snd 
to get a good colour one had to use a large percentage 
of it. Cochineal is an animal matter, but it is very 
seldom used as cochineal. 


11418. Is there any known deleterious effect from 
cochineal ?—Yes, it produces sickness if too much is 
taken inwardly. 


11419. It is a very inert substance, is it not? It 
used to be used in medicines?—Yes, in very small quan- 
tities. But when it is used to get a deep colour in 
jams or in confectionery, you have to use such a lot 
that it is a different matter altogether. Then again, 
it is not used as cochineal. It is made into carmine, 
and then used as a cochineal. Carmine is made by cer- 
tain chemical processes in which they use different 
chemicals, and possibly those chemicals may contain 
poisons, I have had samples of carmine analysed, and 


-found traces of lead in them. 


11420. Carmine was made-, I think, by the action of 
acid upon cochineal, was not it 2--No, there are dif- 
ferent processes, but I think it is made with ammonia 
and starch. 


11421. I suppose, as a rule, most vegetable colours 
have a very slight physiological action ?—I do not know. 
Turmeric is used largely in pickles, for instance, and 
also for colouring confectionery. Turmeric is powdered 


-very finely, more or less ; sometimes not finely enough, 


in my opinion, and I should say that turmeric, if not 
fine, must be very deleterious to the system. 

11422. As an irritant ?—Yes, and of course it is used 
in medicines for that purpose. 

11423. Is saffron still used for colouring confec- 
tionery ?—No, it is too dear; it is not used now to any 
extent. — , 7 i 

11424. (Dr. IWhitelegge.) You distinguish, I under- 


stand, between the products which are going to be used 
for food and those which are not ?—Yes. 


11425. Do you always know which purpose they are 
destined for ?—Yes. 


COMMISSION CON 


- from the distinctive names of the colours. 


ARSENICAL POISONING: 


11426. How do you know? By seeing the name of Mr. 
the firm to whom you are selling the goods?—Yes, and H. I. Pronk 
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11427. But how do you always know whether it is 
going to be used for textile purposes or for food—sup- 
pesing you received an order from a new customer ?— 
I see your meaning now. Of course, where we supply 
dealers we very often ask the question: “For what 
purpose are the colours intended?” When we get 
erders from confectioners or similar trades we know 
what they are to be used for. 


11428. But if you received an order from Manchester 
or from Leeds from a new customer, you would not 
at first know whether it was for food or for textile pur- 
poses?-—We should, because it 1s unlikely that we 
should get an order straight, away without a previous 
inquiry as t» shade, quality, and price. 

11429. Which would give you the clue ?—Just so. 


11430. You think you do know, as a matter of fact, 
which they are weant for ?—-I might say that we always 


do. 


11431. And in the case 21 articles for food, you are 
careful to secure absence of arsenic ?—Yes. : 


12432. In other colouring matters you do not think 
that necessary ?—I do not, because I think the arsenic 
or metallic poisons would not be ttaken up by the textile 
fabrics ; it would be.run away in the water. 

11433. When you sell to dealers as distinct from con- 2 
sumers, I understand that you make inquiries ?—We 
always do. 

11434. You said that certain colours were specially 
liable to contain arsenic, and that you did not recom- 
mend them for use in confectionery ?—Yes. ; 


11435. Can you tell us the names of some of those Calne ait 
colours ?—Arsenical magenta, blues, and various ;ocommend 
colours made from arsenical magenta base. for confec- 


11436. You are referring more particularly to the use tionery. 


of arsenic iu the manufacture of these things; there 
may be arsonic, even if arsenic is not intentionally used 
in the manufacturisg, in some of the colours?—Yes, 
ase may be accidental traces, but they would be very 
small, 


11437. For example, do you know a colour called 


apple-green ?—Yes. 
11438. Is that liable to contain arsenic ?—No. 
11439. Not at all ?—No. 


11440. We have it on record that a sample lately 
examined did contain arsenic. You do not regard that 
colour as a dangerous colour; you would not consider 
it an improper colour to be used in confectionery P—Not 
at all; apple-green is always made up from a yellow 
and a blue; our analyses have never shown apple-green 
to be more likely than other colours ‘to contain arsenic.* 

11441. What is your practice with regard to mineral 
colours? You spoke of bole armenia, which I under- 
stand you buy and sell ?—Yes. 


11442. Do you require any guarantee from the person 
ao whom you receive it of, freedom from arsenic }— 
0. 


11443. Do you make any analysis ?—Yes. 


11444. Do y ic i ia ?— 
erst o you find arsenic in bole Armenia ?—Very ;, bole 
_ 11445. What happens when you do find it?—We re- 
ject it, and sell it for making paint. 

11446. Then, if you are selling bole armenia with 
any idea that it is going to be used for food, do you 
give a guarantee of freedom from arsenic?—Yes. 


Arsenic in 
apple green 


Armenia. 


11447. Does that apply to other mineral colours }— 
Yes, as far as they are used for the purpose of colouring 
articles of consumption, but I hardly think there is 
anything besides oxide of iron in the way of mineral 
colours which we should care to sell. 





* Witness’s attention having been drawn to the result of 
an analysis of a sample of apple green taken at a confec- 
tioner’s, which was found to contain 1-12th grain arsenic to 
the pound, he has since written to the Commission that 
this quantity of ersenic would certainly be detected by the 
analyst employed by his firm and that (for food purposes) 
he would reject any bulk of co'our containing more thar 
1 part of arsenic in 100,000 which is approximately 
limit of the test which his analysts employ. 


Mr. 
Z. Jd. Pronk. 


1 Noy. 1902. 
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MINUTES OF EVIDENCE, 


11448. (Chairman.) Supposing you reject any colour 
as containing too much arsenic for food purposes, would 
you use it for textile purposes ?~Yes. 


11449. With regard to wall-papers, we have heard a 
complaint of the danger of colours in wall-papers. 
Have you anything like a limit of arsenic when selling 
colours which you know are to be used for wall-papers ? 
—wWe take no guarantee, and we sell what we are asked 
for for wall-paper. 


11450. Without any reference to the quantity of 
arsenic they may contain ?—Yes. 


11451. Since you have been in the trade, have you 
heard of any injury arising from wall-paper; have you 
ever come across that fact in the course of your trade ?— 
No, I do not think I have. 


11452. You have not made, in the course of your 
trade, any special reservation, or at least any difficulty 
in regard to the question of selling colours which are 
to be used for wall-paper ?—No. 
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11453. I will just quote you a sentence from Mr. 
Hammond Smith’s report. “Similarly with regard to 
the use of armenia bole and colouring matters of all 
kinds in meat preparations, 1 have been informed 
alike by a colour maker, a colour seller, and a colour 
user, that it is never the practice of the meat trade to 
require any guarantee of purity of the colours used, or 
to have the colours analysed. These colours are fre- 
quently procured at shops where sundry butchers’ re- 
quisites are sold. At these shops the colour is obtained 
from middlemen without guarantee of purity.” Can 
you give us any information with regard to that?—i 
should say that the middlemen who supplied them to 
the butchers would obtain their colours from third 
parties, who would be careful as to what they sell. J 
know we sell to several distributors in the meat market 
to whom we have given a guarantee, 


11454. Middlemen ?—Distributors, who sell to the 
middlemen. 


11455. And you would give them a guarantee ?—Yes. 


Mr. A. E. Patmer, called; and Examined. 


11456. (Chairman.) I believe you are a large confec- 
tioner and cake manufacturer, carrying on business ‘n 
Bristol /—Yes. 


11457. You use various chemical substances, gly- 
cerine, glucose, and baking powders, in the process ct 
making cakes /—Yes. : 

11458. 1 suppose you are aware, or at all events you 
have tound out im the course of this inquiry trom other 
sources, that these ingredients are liable to contain 
arsenic 4—Yes, I understand that some of them are. 


11459. Can you tell the Commissioners what satfe- 
guards, if any, you have adopted from time to time to 
secure that these substances are arsenic-free?—We 
have had them guaranteed as being pure from the 
manufacturers or merchants from whom we have 
bought them. I have the guarantees in my pocket from 
the various people. Taking glycerine first, this is the 
form of guarantee from Messrs. Lever bros. (Handed 
an.) 

11460. The guarantees are dated 1902. Has it been 
part of your practice to get these guarantees since you 
have been in business, or have you only taken it ap 
lately The guarantee I have handed in refers to the 
last ton of glycerine we bought. We use only a little 
of it. 

11461. You use little glycerine?—Very little in 
cakes. 

11462. Have you always been aware since you have 
been in business that glycerine was liable to contain 
arsenic ?/—I cannot say I was until that scare. 

11463. When did you first gain the information ?—TI 
think it was about the time of the arsenic scare. I had 
a conversation then with my doctor, and I asked him if 
he could tell me any things that he thought would be 
liable to contain arsenic that we were using In our 
goods, and he told me then he thought that glycerine 
might. 

11464. From the very fact of your questioning him 
then, it appears that up to that time you were not 
aware of it ?—I cannot say that I was. Of course, there 
is very little glycerine used in best-class goods; it is 
chiefly used in the cheaper grades of cake. 

11465. Do you take any other precautions besides 
these guarantees such as you have handed in?—~—We 
send occasionally to the public analyst at Bristol. 


11466. But you do not send a sample of all invoices? 
—Noit of all the parcels that come in. 

11467. You do it now and then?—Yes. 

11468. But do not you classify the ingredients you 
‘use? Are you not aware that some are more liable to 
contain arsenic than others, for instance ?—Taking that, 
for instance, I should think it would not. We do noi 
buy in a competitive way goods such as that. With 
regard to all our chemicals and glucose and glycerine, 
we buy the best quality, and not the low-class forms, so 
that we expect to get a good and pure article. 

11469. Do you use cream of tartar substitute ?—No. 


11470; Did not you at one time use it?—Not since 
Mr. Hammond Smith visited me. 


11471. You did use a little previously ?—Yes. 


11472. I believe Mr. Hammond Smith took a sample 
when he went to your works, and found that it con- 
tained some arsenic, did he not ?—I gave him a sample 
of the cream powder when he visited our works, and he 
told me that he thought it was advisable not to use it, 
and I discontinued using it. 


11473. But you use a considerable percentage, rela- 
tively speaking, of glycerine, of glycerine in the 
materials of which you make your cake—you use 15 
per cent. of glycerine in the materials, do you not?— 
No, I should say about 3lb. to Ilewt., that is what we 
are using in “ medium rich” cakes. For cheaper cakes a 
slightly larger amount would be taken—lilbs. of 
glycerine to 100lbs. of mixing. I cannot say what others 
are using. 

11474, Are you satisfied with the precautions which 
you now take with reference to glycerine?—The guar- 
antee is the only satisfaction we have; they say the 
glycerine is chemically pure. 


11475. Occasionally, you say, 
samples to analysis ?—Yes. 


you submit these 


11476. That is your system as regards the guarantee ? 
—Yes. ; 


11477. Have you any other suggestion to make as to 
any further guarantee, or are you quite satisfat so tar 
as the conduct of your business is concerned, that there 
is no danger to the consumer ?—I should consider that 
if there is a percentage of arsenic which is allowed 
under the present test, it would be advisable to raise 
the test. If it is not pure enough, I should think the 
test ought to be raised. 


11478. The standard should be raised 7/—Yes—that is 
in the interest of those firms who are not in a position to 
employ chemists of their own. If one employed chemists 
they would be analysing for impurities all the time. 


11479. They would analyse a sample of everything 
bought in bulk ?~Yes. 


11480. (Sir William Church.) Do you use colouring 
matter at all in the manufacture of your goods ?—Yes, 
a little. 


11481. In ordering colouring matter, do you use any 
precautions as to the colours ?—They are guaranteed as 
being absolutely pure under the Sale of Food and 
Drugs Act. 


11482. Do you rely upon the guarantee of the firm 
which supplies them ?—Yes. 

11483. Do you chiefly use aniline colours or vegetable 
colours ?—Vegetable colours, but it is very little that 
we use of them—only a little yellow, except in the case 
of icing sugar, when there is a little pink colour used 
in addition, 


11484. Do you use turmeric?—No, the egg-yellow 
takes the place of that really. 
11485. Nor cochineal ?—No. 


11486. In your opinion, the aniline colours, when 
guaranteed pure, are quite harmless ?—The vegetable 
colours. 


11487. You think they are the best ?~Yes. 
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11488. Do you use vegetable colours, saffron ?—No, 
we do not use that. It is egg-yellow, commercially 
termed. But I understand they are vegetable colours, 
not anilines, __ : 

11489. Is it usual in your trade to use chiefly vege- 
table colours?—I believe so. They are always adver- 


~ tised and sold at such. 
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11490. Of course you are not a sweetmeat maker ?— 
NOtaAL Yor 

11491. Can you tell me anything about the use of 
baking powders—I suppose you use them a good deal? 
—We use cream 2f tartar, carbonate ef soda, and a 
small proportion of tartaric acid in some goods, and 
carbonate of ammonia. 

11492. Do you use phosphate of soda at all—is that 
mixed with the baking powders ?—If you are referring 
to the substitute for cream of tartar, I have not used 
that since Mr. Hammond Smith was in Bristol, or soon 
after then. 
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11493. But it is used, or was once used ?—I believe 
it is used now. It is advertised in all the trade 
journals: there are numerous substitutes. ~ 


11494. And I suppose in the same way with the 
baking powders, you rely upon the guarantee of the 
vendor ?—If you are referring to baking powders, we 
mix our own powders. 


11495. Do you take any steps for seeing that the 
ingredients are pure ?—Yes. 


11496. The materials that you wse for making the 
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baking powder you buy under guarantee in the same ; 


way that you do the colouring matters ?—Yes. 


(Secretary.) I have received a series of letters from 
Mr. Beach, Secretary of the Maltine Company. I under- 
stand the Commission do not wish Mr. Beach to be 
called at this stage, but that his letters shouid be 
printed as an appendix ?—(Chairman.) Yes. 
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Mr. J. Lirarey, called ; and Examined. 


11497. (Chairman.) What is your position at the 
‘ Local Government Board !—I am assistant secretary, in 
charge of the Public Health and Local Acts Depart- 
ment, 


11498. Are the, reports of the public analysts dealt 
with in your Department ?—They are. 


11499. What are the duties of the Local Government 
Board under the Sale of Food and Drugs Acts ?—The 
only express duty of the Local Government Board, 
prior to the Act of 1899, was under Sections 10 and 19 
of the Sale of Food and Drugs Act, 1875. Under Section 
10 the appointments of Public Analysts made by the 
authorities specified in the section are subject to the 
Board’s approval. The Board are empowered to require 
satisfactory proof of competency to be sent to them, and 
they may give their approval absolutely, or with modi- 
fications, as to the period of the appointment and 
removal, or ‘otherwise. If local authorities fail to 
appoint public analysts as required by Section 10, the 
Local Government Board are empowered to require them 
to make the necessary appointment. Under Section 19 
of the same Act, every analyst is required to report 
quarterly to. the authority appointing him the number 
of articles analysed by him under the Act, during the 
foregoing quarter, and to specify the result of such 
analyses and the sum paid to him in respect thereof. 
Such report is to be presented at the next meeting of 
the authority appointing the analyst, and every such 
authority is required annually to transmit to the Local 
Government Board, at such time and in such form as the 
Board shall direct a certified copy of such quarterly 
report. [I hand in a copy of the circular letter issued 
by the Local Government Board, specifying the form in 
which the quarterly reports are to be sent to them, 
together with a specimen form of analysts’ quarterly 
report which the Board have suggested for use by public 
analysts. ‘if 

It will be seen that the Board’s functions under: this 
Act, are extremely limited. As a matter of fact the 
reports which :the Board receive ‘are tabulated - in the 


Department, communications are addressed to local - 
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out the provisions of the Acts, suggestions are made to 
them from time to time as to what they should do, and 
remonstrances are addressed to them when they fail to 
doit. The Board have no compulsory powers in the 
matter. I may state that the subject of the adminis- 
tration of the Sale of Food and Drugs Acts, so far as 
the Local Government Board_is concerned, was fully 
explained in the evidence of Mr. Preston Thomas before 
the select committee of the House of Commons on Food: 
Products Adulteration in 1894—see page 1 of the 
evidence appended to the report (253 of 1894). 

In 1899 an amending Act was passed by which the 


powers of the Local Government Board were enlarged, . 


and powers were also given to the Board of Agriculture. | 
Section 2 of the Act of 1899 provides as follows :— 


(1) The Local Government Board may, in relation to 
any matter appearing to that Board to affect the general 
interest of the consumer, and the Board of Agriculture | 
may, in relation to any matter appearing to that Board 
to affect the general interests 
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powers of 
Local 
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United Kingdom, direct an officer of the Board to Act of 1899. 


procure for analysis samples of any article of food, and 
thereupon the officer shall have all the powers of 
procuring samples conferred by the Sale of Food and - 
Drugs Acts, and those Acts shall apply as if the officer 
were an officer authorised to procure samples under the 
Sale of Food and Drugs Act, 1875, except that— 


(a) The officer procuring the sample shall divide 
the same into four parts, and shall deal with 
three of such parts in the manner directed by 
Section 14 of the Sale of Food and: 
Drugs Act, 1875, as amended by this’ Acti? 
pe shall send the fourth part-to the Board, 
ana— : 5 


. (b) The feé for analysis shall be payable to the 
. analyst by the local authority of the place 
where the sample is procured. Arte: 
(2) The Board shall communicate the results of the 
analysis of any such sample to the local authority, and _ 
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thereupon there shall be the like duty and power on the 
part of the local authority to cause proceedings to be 
taken as if the local authority had caused the analysis 
to be made. 


It will be seen that by this Section the Board are only 
empowered to act in relation to any matter appearing to 
them to affect the general interest of the consumer. 
They can only take samples and obtain analyses of them 
by the analyst employed by the local authority of the 
place where the sample is procured, just as the local 
authority itself could do. Beyond that, however, the 
Board’s duty is limited to communicating the result of 
the analyses to the local authority, and it then becomes 
the duty of the local authority to cause proceedings tc 
be taken asif they themselves had caused the analysis 
to be made. 


Under Section 3 of the Act of 1899, if the Local 
Government Board, after communicating with the 
local authority, are of opinion that the local authority 
have failed to execute or enforce any of the provisions 
of the Sale of Food and Drugs Acts in relation to any 
article of food, and that their failure affects the general 
interest of the consumer, the Board may, by order, 
empower one of their officers to execute and enforce 
those provisions, or to procure the execution and 
enforcement thereof in relation to any article of food 
mentioned in the Order. Under this Section it will be 
seen that the Board can only act when they are satisfied 
that there has been default on the part of the local 
authority, and even then their action is limited to 
putting the Act in force with regard to the specific 
articles of food which may appear to the Board to 
require dealing with. 

11500. Have the Local Government Board taken any 
action under the Act of 1899?—If by that question is 
meant ‘‘ whether the Board have themselves directed 
one of their officers to procure samples,” the answer is 
“No.” The Act was passed on the 9th August, 1899 ; by 
Section 28 (2) it came into operation on the Ist January, 
1900. The Board could have no information as to the 
working of the Act by local authorities until the reports 
of 1900 were received by them in January, 1901, and 
subsequent months. When these reports came to be 
tabulated it appeared that the total number of samples 
analysed in 1900 was 62,858, 7.c., one to every 461 
of the population in 1891, or nearly 10,000 in 
excess of the number of samples analysed in 1899. 


In commenting in their annual Reports on the returns 
which the Board have received from public analysts, they 
have on more than one occasion expressed the opinion that 
at least one sample should be taken for every thousand 
of the population. This standard has in recent years 
been more than observed so far as the country generally 
is concerned, and having regard to the number of samples 
taken in 1900, it is clear that there was no ground for 
the intervention of the Local Government Board so far 
as the country generally was concerned. In their 
Annual Report for 1900-1 the Board remarked :—“ In 
London one sample was analysed for every 312 persons, 
and in the provinces one for every 502. The increase is 
no doubt largely due to the fact that under the provisions 
of the new Act already referred te local authorities 
within the meaning of the Sale of Food and Drugs Acts 
now have a duty specifically passed upon them to carry 
out and enforce the provisions of the Act. During 1900 
many local authorities have for the first time obtained 
samples for analysis, and many others have largely 
increased the number taken. We have communicated 
with the authorities of districts in which the work done 
under the Acts appears to us to be still insufficient, 
reminding them of their duty under the Act of 1899, 
and urging them to exercise the powers entrusted to 
them by the legislature for the repression of adultera- 
tion,’ 


11501. You say that the increase was due to the fact 
that under the Act of 1899 local authorities now have a 
duty specifically cast upon them to carry out the 
provisions of the Sale of Food and Drugs Acts. Had 
they no such duty prior to 18997—No. Prior to 1899, 
local authorities were merely empowered to carry out 
the provisions of the Acts. By Section 15 of the Act of 
1875 it is provided as follows :—“ Any medical officer cf 
health, inspector of nuisances, or inspector of weights 
and measures, or any inspector of a market or any police 
constable under the direction and at the cost of the 
local authority appointing such officer, inspector, or 
constable, or charged with the execution of this. Act, 
may procure any sample of food or drugs, and if he 
suspect the same to have been sold to him contrary to 
any provision of the Act, shall submit the same to 
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analysis,” etc. It was within the power of the local 
authority to direct certain specified officers to take 
samples, but nowhere were they directly required to do 
so. By Section 3 of the Act of 1899, however, it is pro- 
vided that it shall be the duty of every local authority 
entrusted with the execution of the laws relating to the 
Sale of Food and Drugs to appoint a public analyst, and 
put in force from time to time as occasion may arise, the 
powers with which they are invested, so as to provide 
proper security for the sale of food and drugs in a pure 
and genuine condition, and in particular to direct their 
officers to take samples for analysis. 


11502. The statistics for the year 1901 would be 
received in January, 1902, would they not ?—Yes 


11503. How do they compare with previous years f= 
The facts are set out in page cli. of the Boards Report 
for 1901-2. The total number of samples analysed in 
1901 was 67,841, or nearly 5,000 in excess of the number 
taken in 1900. Commenting on these figures the Board 
state as follows :— 


_ “This gives an average of one to every 479 of the popula- 
tion of 1901 for the whole country. In London one 
sample was analysed for every 291 persons, and in the 
provinces one for every 536 of the population. ‘This 
increase, following on the very large increase noted in 
our last Report, is highly satisfactory. The following 
table shows that with the increase in the number of 
samples analysed in successive quinquennial periods 
there has been a considerable decrease in the rate of 
adulteration.” I need not quote the table perhaps. 
The Report goes on to say :—“There are still a few 
districts in which the work done under the Acts is small 
In amount im comparison with the population, and in 
these cases we have communicated with the local 
authority, calling attention to their duty under Section 2 
of the Sale of Food and Drugs Act, 1899, and urging them 
to take steps to carry out the Acts with efficiency in the 
future.” That is all the action which the Board have 
thought it necessary to take up to the present time. 

11504. Have you received the reports for the year 

1902 ‘—Most of the reports have now come in, and they 
are being tabulated at the present time. I am unable 
to say as yet what number of samples were analysed 
during the year 1902, or to what extent local authorities 
who were not carrying out the provisions of the Acts in 
1900-1 have improved in this respect in the year 1902. 


11505. What is the total number of authorities who 
appoint public analysts under the Sale of Food and 
Drugs Act !—According to the Board’s report for 1901-2 
the number of districts for which the Board had approved 
the appointment of public analysts was 231. The total 
number of public analysts in England and Wales at the 
and of that year was 126. 


11506. What details are public analysts required to 
give in their reports to local authorities!—That is 
specified generally in Section 19 of the Act of 1875, 
which I have already quoted. They are to specify the 
result of each analysis, and the sum paid in respect 
thereof. The form which I have put in, which was 
issued by the Local Government Board for the guidance 
of public analysts, amplifies this a little In the form 
the particulars asked for are :— 

(1) The nature of the article 
analysis ; 


submitted for 


(2) Whether the sample was submitted to the 
analyst by an officer acting under the direction 
of a local authority under Section 13 of the Act, 
and if so, the name of such authority ; 


(3) The result of analysis, showing whether the 
sample was genuine or adulterated, and if 
adulterated what was the nature and extent of 
the adulteration; 

(4) The sum paid in respect of the analysis ; and 

(5) Observations. 

I may add that it is the practice of the Board to 
enquire in what cases proceedings have been taken for 
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ofiences against the Acts, and to ascertain where possible Board in- 
the amounts of the fines and costs which are inflicted by quiries as to 


the magistrates. 


As a result of their examination of moceedings 


the figures supplied in regard to proceedings the Board and _ 
have communicated with the Home Office, and the penalties. 


Home Office have issued a circular to Justices, drawing 
their attention to the small fines imposed in many cases 
and suggesting whether it would not be desirable to 


increase the amount of fines in cases of a particularly 
bad kind. 
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11507. It is the fact, % it not, that under the Sale of 
Food and Drugs Acts a sample can only be purchased 
from some dealer in the finished product ?!—Practically 
that is so. Under the Act of 1879, Section 3, samples of 
milk might, however, be taken at railway stations, and 
by Section 14 of the Act of 1899, “The provisions of 
section three and section four of the Sale of Food and 
Drugs Act Amendment Act, 1879 (relating to the taking 
of samples of milk in course of delivery), shall apply to 
every other article of food. Provided that no samples 
shall be taken under this section except upon the 
request or with the consent of the purchaser or 
consignee.” 


11508. Has any administrative authority power to 
enter places where food is prepared, that is to say, food 
factories, with a view to ascertain whether there is 
any liability of the introduction of deleterious substances 
such as arsenic, in the case of particular food products ? 
—Speaking generally, I do not think that any adminis- 
trative authority has any such power. 1 do not know 
to what extent the officers of the Inland Revenue are 
empowered to enter malt houses with a view of examin- 
ing malt inthe process of manufacture ; or stores or 
warehouses where sugars and sugar substitutes are kept. 
Certainly the local authorities under the Sale of Food 
and Drugs Acts have no such powers. 


11509. Have the local authorities power to take 

samples of food ingredients, or of finished foods, at. the 
factory ?—I think not. If the factory isa place where 
the food products produced in it are sold by retail, the 
inspector of the local authority would be entitled to pro- 
cure samples of the food for analysis. By Section 17 of 
the Act of 1875. “If any such officer, inspector or 
constable as before described shall apply to purchase 
any article of food or any.drug exposed for sale or on 
sale by retail on any premises or in any shop or stores, 
and shall tender the price for the quantity which he 
shall require for the purpose of analysis, not being more 
than shall be reasonably requisite, and the person 
exposing the same for sale shall refuse to sell the same 
to such officer, inspector or constable, such person shall 
be liable to a penalty not exceeding ten pounds.” 
_ A question arose in 1894 as to how far an inspector 
is entitled when purchasing a sample for analysis to 
demand to be supplied out of a particular receptacle in 
the shop. Mr. Justice Bruce, in Payne v. Hack, 1894, 
58 J.P. 165, said: “ Without going so far as to say that an 
inspector is entitled to go into a shop and demand to 
have a sample out of any vessel he likes, I think that as 
he had already been supplied out of a particular bottle 
he was entitled to have a sample taken from that 
bottle.” 

The above section has been held by the Queen’s 
Bench Division in Ireland to apply to wholesale dealers 
(McHugh v, McGrath 1894 2 Ir. R. 71). 

By Section 5 of the Act of 1879, any street or open 
space of public resort comes within the meaning 
of Section 17 of the Act of 1875 and by Section 
18 of the Act of 1899, notwithstanding anything 
in Section 17 of the Act of 1875, where any 
article of food is exposed for sale in any unopened tin 
or packet duly labelled, no person shall be required to 
sell it, except in the unopened tin or packet in which it 
is contained. 

By Section 16 of the Act of 1899 “any person who 
wilfully obstructs or impedes any inspector in his duty, 
under the Sale of Food and Drugs Acts, or by any 
vratuity, bribe, promise, or other inducement, prevents 
or attempts to prevent the due execution by such 
inspector or officer of his duty under those Acts, is liable 
on summary conviction for the first offence to a fine not 
exceeding twenty pounds, for the second offence to a 
fine not exceeding fifty pounds, and for any subsequent 
offence to a fine not exceeding one hundred pounds.” 

These are the statutory provisions on the subject ; 

wactically they come to this—that the officers of the 
ecal authority are only entitled to take samples when 
they are exposed for sale, or when they are in a shop 
where people ordinarily go to purchase articles of the 
kind. The officer is not entitled to enter a factory 
which is merely used as a factory for the manufacture 
of food products. I have already drawn attention to the 
provisions with regard to taking sayaples in the course of 
delivery. 

11510. What statutes other than the Sale of Food and 
Drugs Acts are there which empower local authorities 
to deal with articles of food which are not satisfactory ? 
—There are other Acts which have some bearing on this 
quesaon. ‘I'here is the Bread Act of 1822, which relates 
to the sale of bread in London and its immediate 
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neighbourhood ; and the Bread Act of 1836, which 
relates to the sale of bread outside the City of Londen 
and the liberties thereof, and beyond 10 miles of the 
Royal Exchange. These Acts contain very stringent 
provisions with regard to the adulteration of corn, meal, 
or flour, and the using of mixtures in the manufacture 
of bread. Section 11 of the Bread Act of 1836 provides 
as follows : 


“Tt shall be lawful for any magistrate or megistrates, justice, or 
justices of the peace, within the limits of their respective 
jurisdictions, and also for any peace officer or officers authorised 
by warrantunder the hand and seal or hands and seals of any such 
magistrate or magistrates, justice or justices(and which warrant 
any such magistrate or magistrates, justice or justices, is and are 
hereby empowered to grant), at seasonable times in the day 
time, to enter into any house, mill, shop, stall, bakehouse, 
bolting house, pastry warehouse, outhouse, or ground of or 
belonging to any miller, mealman, or baker, or other person 
who shall grind grain, or dress or bolt meal or flour, or make 
bread for reward or sale, beyond the limits aforesaid, and to 
search or examine whether any mixture or ingredient (not the 
geunine produce of the grain such meal or flour shall import or 
ought to be) shall have been mixed up with or put into any 
meal or flour in the possession of such miller, mealman, or 
baker, aither in the grinding of any grain at the mill, or in the 
dressing, bolting, or manufacturing thereof, whereby the purity 
of any meal or flour is or shall be in anywise adulterated, or 
whether any mixture or ingredient other than is allowed by this 
Act shall have been mixed up with or put imto any dough or 
bread of the possession of any such baker or other person, 
whereby any such. dotigh or bread is or shall be in anywise 
adulterated, and also to search for any mixture or ingredient 
which may be intended to be used in or for any such adultera- 
tion or mixture; and if on any such search it shall appear that 
any such meal, flour, dough, or bread so found shall have been so 
adulterated by the person in whose possession it shall then be 
or any mixture or ingredient shall he found which shall seem to 
have been deposited there in order to be used in the adultera- 
tion of meal, flour, or bread, then and in every such case it shall be 
lawful for every such magistrate or magistrates, justice or 
justices of the peace, or officer or officers authorised as aforesaid 
respectively, within the limits of their respective jurisdictions, 
to seize and take any meal, flour, dough, or bread which shall 
be found in any such search, and deemed to have been adultera- 
ted, and all ingredients and mixtures which shall be found and 
deemed to have been used, or intended to be used, in or for. any 
such adulteration as aforesaid ; and such part thereof as shall 
be seized by any peace officer or officers authorised as aforesaid 
shall, with all convenient speed after seizure, be carried to the 
nearest resident magistrate or magistrates. justice or justices of 
the peace. within the limits of whose jurisdiction the same shall 
have been sv seized ; and if any magistrate or magistrates, justice 
or justices, who shall make any such seizure in piirsuance of this 
Act, or to whom anything so seized under the authority of this 
Act shall be brought, shall adjudge that any such meal, flour. 
dough, or bread so seized shall have been adulterated by any 
mixture or ingredient put therein other than is allowed by this 
Act, or shall adjudge that any ingredient or mixture so found as 
aforesaid shall ;have been {deposited or kept where so found for 
the purpose of adulterating meal, flour, or bread, then and in 
any such case every such magistrate or magistrates, justice or 
justices of the peace, is and are hereby required, within the 
limits of their respective jurisdictions, to dispose of the same as 
he or they, in his or their discretion, shall from time to time 
think proper.” 


Section 12 of the same Act imposes a heavy penalty 
if ingredients for the adulteration of meal or bread are 
found in any premises. It will be seen that this section 
gives special powers of searching the premises of millers 
bakers, etc. I do not think that either the Act of 1822 
or that of 1836 is much used. In the evidence taken in 
1874 by the Select Committee on the Adulteration of 
Food Act, 1872, the Chairman of the Master Bakers’ 
Protection Society was examined, and he stated (Q. 3864) 
that the Act was not then carried into foree. I believe 
that is practically so now. 


In the Customs and Inland Revenue Act, 1885, Sec- 
tion 8, there is a prohibition against the adulteration of 
beer by brewers for sale and dealers and retailers of 
beer. A local authority, however, would have no power 
to enforce the provisions of that section. 


Under the Margarine Act every manufacturer of 
margarine within the United Kingdom of Great Britain 
and Ireland is required to be registered by the local 
authority from time to time. 

Section 10 of the Act provides as follows :—“ Any 
officer authorised to take samples under the Sale of Food 
and Drugs Act, 1875, cat Mar Soe going through the 
form of purchase provided by that Act but otherwise 
acting in all respects in accordance with the provisions 
of the existing Act as to dealing with samples, take for 
the purposes of analysis samples of any butter or any 
substitutes purporting to be butter which are exposed 
for sale, and are not marked margarine as provided b 
this Act, and any such substances not so marked shall 
be deemed to be exposed for sale as butter.” 


Under the sale of Horseflesh, ete., Regulation Act, 
1889, Section 1, no person shall sell, offer, expose, or 
keep for sale any horseflesh for human food other than 
in a shop, stall or place over which there shall be at all 
times painted, posted, or placed in legible characters of 
specified length, during which such horseflesh_ is being 
offered or exposed for sale, a notice indicating that horse- 
flesh is sold there. And under Section 3 “any medical 
officer of health, or inspector of nuisances, or other officer 


Mr. 
J. Lithibs 


27 Mar. 19% 





Bread Act, 
1836. 


Revenue 
Acts. 


Margarin 
Act. 


Horsefles! 
Xe., Act. 


Mr. 
1. Lithiby. 


Mar. 1903. 





ndemna- 
m of food 
der Public 
2alth Acts. 


eal Acts. 


MINUTES OF EVIDENCE, 


of the loeal authority acting on the instruction of such 
authority, or appointed by such authority for the pur- 
poses of this Act, may at all reasonable times inspect or 
examine any meat which he has reason to believe to be 
horseflesh exposed for sale or deposited for the purposes 
of sale or of preparation for sale, and intended for human 
food in any place other than such shop, stall, or place as 
aforesaid, and if such meat appears to him to be horse- 
flesh he may seize and carry away or cause to be seized 
and carried away the same in order to have the same 
dealt with by a Justice as provided in the Act. 


By Section 116 of the Public Health Act, 1875, any 
medical officer of health or inspector of nuisances may 
at all reasonable times inspect and examine any animal, 
carcase, meat, poultry, game, flesh, fish, fruit, vegetables, 
corn, bread, flour, or milk exposed for sale or deposited 
in any place for the purpose of sale or of preparation, for 
sale, and intended for the food of man, the proof that 
the same was not exposed or deposited for any such pur- 
pose or was not intended for the food of man resting 
with the party charged, and if any such animal etc., etc., 
appears . . . . . . to be diseased or unsound or 
unwholesome or unfit for the food of man, he may seize 
and carry away the same himself, or by an assistant, in 
order to have the same dealt with by a Justice. Section 
117 gives power to the Justice to order the destruction 
of unsound meat, etc. Section 118 imposes a penalty for 
hindering the officer from inspecting meat, etc. Section 
119 provides that on complaint made on oath by a 
medical officer of health or by an inspector of nuisances 
or other officer of a local authority any Justice may 
grant a warrant to any such officer to enter any 


building or part of a building in which such 
officer has reason for believing that there is 


kept or concealed any animal, carcase, meat, poultry, 
game, flesh, fish, fruit, vegetables, corn, bread, flour, or 
milk, which is intended for sale for the food of man, and is 
diseased, unsound, or unwholesome, or unfit for the food of 
man, and to search for, seize, and carry away any such 
animal or other article in order to have the same dealt with 
by a Justice under the provisions of this Act. The section 
also provides a penalty upon any person who obstructs 
any such officer in the performance of his duty under the 
warrant. It will be observed that under this section 
there is no penalty imposed for the mere concealment of 
the article. In order to render the party liable to penalty 
there must have been an exposure for sale or some such 
act as is made an offence by one of the previous sections. 


Section 28 of the Public Health Acts Amendment. 
Act, 1890, enacts as follows :— 


(1) “Sections 116 to’119 of the Public Health Act, 
1875 (relating to unsound meat) shall extend and apply 
to all articles intended for the food of man, sold or ex- 
posed for sale or deposited in any place for the purposes 
of sale or of preparation for sale within the district of any 
local authority.” 


(2) “A Justice may condemn any such article, and 
order it to be destroyed or disposed of as mentioned in 
Section 117 of the Public Health Act, 1875, if satisfied 
on complaint being made to him that such meat is 
diseased, unsound, unwholesome, or unfit for the food of 
man, although the same has not been seized as men- 
tioned in Section 116 of the said Act.” Corresponding 
provisions relating to London are contained in the Lon- 
don Public Health Act, 1891. 


Under an old Act of 1776 relating to the adulteration 
of tea, an officer of Excise may obtain from justices special 
warrants for entering tea warehouses on proof on oath 
that he suspects that talse leaves are there used for adul- 
terating tea. 

Provisions relating to the sale of food are contained 
in some local Acts. Thus, in the York Corporation Act, 
1902, Section 64 enacts as follows :— 


“ Sections 116-118 of the Public Health Act 1875, as amended by Sec. 
28 of the Public Health Acts Amendment Act, 1890, shall extend to 
authorise the inspection, examination, and search of any part or other 
vehicle or of any basket, sack, bag or parcel, whether open or closed, 
and the provisions of such sections shall apply accordingly.” 


Section 59 of the same Act provides as follows :— 


(1) “ Any pore being a manufacturer of or merchant or dealer in ice 
cream or other similar commodity within the city who 


(a) causes or permits ice cream or any similar commodity to be 
manufactured, sold, or stored, in any cellar or room in which 
there is an inlet or opening to a drain ; or 


(b) in the'manufacture, sale, or storage of any such commodity does 
any act or anything likely to expose such commodity to infec- 
tion or contamination or omits to take any proper precaution 
for the due protection of such commodity from infection or 
contamination ; or : 


(c) omits on the outbreak of any infectious disease amongst persons 
ppuored in his business to give notice thereof to the medical 
Officer ; 
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shall be liable for every such offence to a penalty not exceeding forty 
shillings. 


(2) In the event of any inmate of any building (any part of which is 
used for manufacture of ice cream or similar commodity) suffering from 


cream or similar commodity or materials for the manufacture of the 
same in such building, and the Corporation shall compensate the owner 
of the ice cream, commodity, or materials so destroyed.” 

This section relating to ice cream is contained in many 
local Acts in one form or another. Special powers of 
the kind are possessed by Liverpool, Manchester, 
4 . . y+ 
Salford, Stockport, Halifax, Leamington, York, among 
other places. 


11511, To what extent is it at present the practice of 
administrative authorities to seek and obtain information 
as to food products (including those of foreign origin), 
which through the process of manufacture are liable to 
contain deleterious substances such as arsenic, and which 
in consequence call for: measures of precaution in the 
interests of public health !—I amafraid that I cannot 
give any exhaustive answer to this question. So far as 
the information in the possession of the Board goes, it 
would appear that local authorities confine themselves to 
procuring samples of such foods and drugs as are on sale 
in their districts, and do not trouble themselves with 
considerations as to how such articles are manufactured. 
I have already dealt with the question of the manufacture 
of ice cream; many towns have taken power to deal 
with this manufacture. Several Town Councils, e.g, 
Liverpool, Manchester, and Cardiff, have taken special 
steps to ascertain the quality of milk sold in their 
district by arranging for systematic bacteriological ex- 
amination of the supply with a view of discovering 
tuberculous cows that may be supplying milk to their 
respective districts. In Liverpool also, bacteriological 
examinations have been made of various other articles 
of food, such as tinned meat, shell fish, ete. 


11512. Has any authority power to condemn food 
products when at the factory and before consignment to 
the retailer, if it can show that such food products are 
liable to be deleterious to health !—Subject to what I 
have said above, [am not aware that any authority has 
any such power. 


11513. To what extent has it been the practice of the 
Local Government Board to direct or advise local authori- 
ties under the Sale of Food and Drugs Act to take action 
regarding particular food products which it appears 
desirable to watch, either on account of special liability 
to fraudulent adulteration ; or on account of liability to 
be contaminated by deleterious substances, for instance, 
arsenic !—On the occurrence of the arsenical beer poison- 
ing epidemic the Board issued a circular (11th December, 
1900), urging Councils of counties, boroughs, urban and 
rural districts to take for analysis samples of beer and 
other foods into whose composition glucese and other 
sugar substitutes entered. As a result thousands of 
samples were procured at the instance of local authorities, 
and examined by public analysts. I do not know 
whether a copy of that circular has been put in ; [ put in 
a copy now. 


(The Circular was handed in.) 


The Board have in their annual reports from time to 
time called attention to the prevalence of particular 
forms of adulteration which have been brought to their 
notice in the reports of public analysts. Copies of the 
Board’s reports are sent to all sanitary authorities. It is 
also the practice to send to public analysts themselves 
that portion of the Board’s annual report which relates 
especially to them and to their duties. As illustrating 
this practice I draw attention to the following 
Reports :— : 


1879-80, p. exiii, under the heading of ‘‘ Bread Making,” the Board 
drew attention toa report which they had received from the 
chemists of the Inland Revenue Department, from which there 
seemed to be no doubt that some descriptions of flour 
especially that made from Egyptian wheat, contained appreciable 
quantities of clay, which could not be separated by the miller. 
It was pointed out with reference to this report that such tests 
should be used as would determine whether the alumina be 
present in an insoluble condition as it would be if derived from 
earthy matter, or in a soluble form, as it would be if existing as 
alum, In tneir report for 1880-1 the Board drew attention to 
the fact that in some so-called ‘‘ unfermented wines” sold as 
temperance drinks, which profess to be composed of pure grape 
juice, were really mixtures of tartaric or salicylic acids, sugar, 
and flavouring matter. Some of these also contain a dangerous 
amount of copper, due probably to the manufacture having been 
carried on in vessels of which the acids had dissolved part of the 
metal. 


In the Report for 1886-7 attention was drawn toa trade which had 
recently sprung up in the sale of “Poivrette,” or “ Pepperette,” 
a substance which was made in Italy by grinding olive stones, 
and was sold in this country at about 1d. a pound, whereas the 
price of the pepper with which it was mixed was from 8d. to 
1s. 6d. a pound. : 


In the Report for 1889-90 attention was drawn to a statement in the 
report of the public analyst for the parish of St. George, Hanover 
Square, to the effect that as there was no legal definition as to 
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the composition of sweets, the examination of them under the 
Act was confined to the search for poisonous colouring matters 
and flavouring materials, aud for insoluble and indigestible 
constituents such as plaster of Paris and paraffin wax. 


In the report for 1892-3 attention was called to a report made by 
public analysts for the West Riding of Yorkshire and Cheshire, 
to the effect that at that time a systematic attempt was beitg 
made to place on the English market imported butter containing 
an excess of water, and in some instances sophisticated with a 
small proportion of margarine difficult to detect and liable to 
escape recognition unless the butter be subjected to a very 
special examination. In the same Report, attention was-drawn 
to the experience of the analyst for Cheshire with regard to the 
dyeing of sugar in order to make beet sugar pass as Demerara. 
The sugar was found to be dyed with what is called ‘‘ Nicholson’s 
blue,” which is riphenyl rosaniline sulphonic acid. In the 
same report, it was further pointed out that an imitation of lard 
which had recently been placed on the market under the name 
of “Lardine” had been found by the public analyst for Lanca- 
shire, to be made up either of beef fat or of the hard 
fat which remains when oleo-margarine is pressed out of 
beef fat. It was softened down by the addition of cottonseed 
or other cheap oil mixed with some preparation of hog fat, and 
prepared for market. 


These are samples of the way ia which the Board have 
utilised the experience which they have gained from the 
tabulation of the reports of public analysts. No duty of 
supplying this information has been imposed upon them. 
So far as [ know, no information has been given to the 
Board with regard to the prevalence in food stuffs of 
such deleterious substances as arsenic prior to the 
occurrence of the epidemic of arsenic-poisoning which is 
being enquired into by this Commission. 

11514. Is there any machinery available for guiding 
local authorities under the Sale of Food and Drugs Acts 
as to the nature of samples which should be taken, and 
as to the character of the adulteration or contamination 
to be looked for? For example, is it a recognised duty of 


the public analyst or of medical officers of health to give’ 


advice of this kind?—I do not think there is any 
organised machinery of the kind referred to. The 
official publications of the Society of Public Analysts are 
full of learning connected with the profession of public 
analyst, and these organs have from time to time called 
attention to the introduction of new forms of adultera- 
tion. Public analysts are therefore in a position to 
learn from the experience of one another, and [ take it 
that in the performance of their duties they do frequently 
advise the inspectors appointed to collect samples as to 
the samples which the inspector should procure. I 
cannot say whether analysts as a rule advise their 
inspectors in this way, I only know that some analysts 
do it. The Sale of Food and Drugs Acts do not impose 
upon public analysts or upon Medical Officers of Health 
the duty of giving such advice to the local authorities 
employing them. As regards Medical Officers of Health 
the Board’s General Order of March 23rd, 1891, requires 
the Medical Officer of Health to inform himself as far as 

practicable respecting all influences affecting or threaten- 
ing to affect injuriously the public health within his 
district, and to enquire into and ascertain by such means 
as are at his disposal the causes, origin, and distribution 
of disease in his district, and ascertain to what extent 
the same have depended on conditions capable of 
removal or mitigation ; and he must be prepared to 
advise his authority on all these matters (Article 18 (1) 
(2) (4)). Hence in the event of there occurring any 
adulteration or impurity or contamination of some 
particular article of food prejudicially affecting the 
health of the district, it would be his duty to act under 
the regulations. The regulations also provide that 
subject to the instructions of the sanitary authority the 
Medical Officer of Health shall direct or superintend the 
work of the inspector of nuisances in the way and to 
the extent that the sanitary authority shall approve. 
Sub-Section 8, Article 18 (Duties) provides : 

In any case in which it may appear to him to be 
necessary or advisable, or in which he shall be so directed 
by the Sanitary Authority, he shall himself inspect and 
examine any animal, carcase, meat, poultry, game, flesh, 
fish, fruit, vegetables, corn, bread, flour, or milk, and any 
other article to which the provisions of The Public 
Health Act, 1875, in this behalf apply, exposed for sale 
or deposited for the purpose of sale or of preparation for 
sale, and intended for the food of man, which is deemed 
to be diseased, or unsound, or unwholesome, or unfit 
for the food of man ; and if he finds that such animal or 
article is diseased, or unsound, or unwholesome, or unfit 
for the food of man, he shall give such directions as may 
be necessary for causing the same ope dealt with by a 
Justice according to the provisiéhs of the Statutes 
applicable to the case.” 

t is the duty of the Inspector of Nuisances under the 


ARSENICAL POISONING : 


regulations relating to his work to procure and submit 
samples of food, drink, or drugs suspected to be adulter- 
ated. ‘Che regulation is in these terms : 

“He shall from time to time, and forthwith upon 
complaint, visit and inspect the shops and places kept 
or used for the preparation or sale of butchers’ meat 
poultry, fish, fruit, vegetables, corn, bread, flour, milk, 
or any other article to which the provisions of the 
Public Health Act, 1875, in this behalf shall apply, and 
examine any animal, carcase, meat, poultry, game, flesh, 
fish, fruit, vegetables, corn, bread, flour, milk, or other 
article as aforesaid, which may be therein ; and in case 
any such article appear to him to be intended for the 
food of man, and to be unfit for such food, he shal: 
cause the same to be seized, and take such other pro- 
ceedings as may be necessary in order to have the same 
dealt with by a justice: Provided that in any case of 
doubt arising under this clause, he shall report the 
matter to the Medical Officer of Health, with the view 
of obtaining his advice thereon.” 

“He shall, when and as directed by the Sanitary 
Authority, procure and submit samples of food, drink 
or drugs suspected to be adulterated, to be analysed by 
the analyst appointed under the Sale of Food and 
Drugs Act 1875, and upon receiving a certificate stating 
that the articles of food, drink, or drugs are adulterated, 
cause a complaint to be made, and take the other pro- 
ceedings prescribed by that Act.’”* 

The Medical Officer of Health might thus be required 
by his local authority to direct the Inspector of Nuisances 
as to the nature of the samples to be procured by him 
for analysis. 

Many county medical officers and many medical 
officers ef districts as well as public analysts appear to 
give advice as to the nature of the samples which it is 
desirable should be procured for analysis. We know 
from the reports of Medical Officers of Health that before 
the Board’s circular + suggesting that course was issued, 
many of them advised the taking of samples of various 
articles likely to contain arsenic. 


11515. It would appear from the answer that you 
have given to the last question that it is not the express 
duty of anyone, except perhaps the Medical Officers of 
Health, to investigate the processes of manufacture of 
food products with a view to discover whether there is 
risk of introduction of poisonous or deleterious ingre- 
dients before the same is exposed for sale 1—Except 
perhaps, the Medical Officers of Health, so far as I am 
aware that duty has not been imposed upon any person 
by law. 

11516. Has your attention been called to the recom- 
mendation of the Departmental Committee on Food 
Preservatives and Colouring Matters respecting the 
appointment of a Court of Reference ’—I have read the 
Report of that Committee, and I am familiar with their 
recommendations. 


11517. Would it be practicable to prepare and publish 
a schedule of the preservatives or colouring matters 
which, after the necessary inquiry and experiment, 
might be regarded as likely to prove dangerous to the 
public health ?—I think it would be possible to a certain 
extent, if a Court or Reference were established to settle 
precisely what preservatives are to be regarded as 
injurious and in what amounts, if any, they might be 
permitted to be used. The question, however, is a very 
difficult one. Whois to appoint the Court of Reference ! 
What kind of body is it to be? Is it to be permanent 
or temporary? Are its decisions to be subject to appeal 
or not? These, and many other similar questions 
suggest themselves. Under the Sale of Food and 
Drugs Acts a sort of court of chemical appeal exists, 
eonsisting of the experienced chemists employed at the 
Government Laboratory. Attacks upon their decisions 
frequently have been made by other analysts of repute, 
their methods have been criticised, their decisions have 
been disputed, their knowledge has been impugned. No 
doubt this will all happen with regard to a Court of 
Reference such as was recommended by the Select 
Committee on Food Products Adulteration, and by the 
Departmental Committee on Food Preservatives. One 
difficulty in setting up such a Committee is to find a 
small number of men (and I take it the Committee must 
be small if it 1s to be effective) who will be competent 
to express on a variety of, different questions opinions 
which will satisfy’ the scientific world generally. No 
doubt ‘such a Committee, if it could be constructed, 
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would be of material service in setting at rest some of 
the vexed questions which are constantly arising in the 
administration of the Sale of Food and Drugs Acts. 
Whether such a Court will or will not be set up is a 
matter upon which I cannot now say more than this— 
that the question is under the consideration of the 
Local Government Board. 


11518. Putting aside now the question of the appoint- 
ment of a Court of Reference, can you say whether any 
administrative authority has at the present time power 
to prohibit particular processes of food manufacture ; 
for example, kilning pale with gas coke or the use of 
particular ingredients in food, such as arsenical sulphuric 
acid ?-—-No authority, as far as I am aware, has any such 
power. It isto be remembered, however, that in manu- 
facturing food, as in manufacturing other articles of 
commerce, the manufacturer is responsible for the article 
he produces. Speaking generally, it is a rule of the 
common law that every dealer in provisions impliedly 
warrants them to be wholesome and fitforfood. It was 
laid down as long ago as the reign of King Henry VI.— 
“Tf IT come to a tavern to eat and drink and the taverner 
gives me meat and drink corrupted whereby I am made 
sick, an action hes against him without any express 
warranty because it 1s a warranty in law.” (Year Book 9, 
Henry VI, p. 53.) 

There are, no doubt, limitations to a rule of this kind. 
Thus, even a vendor of food is not ordinarily liable for 
selling meat with a latent taint of which he was ignorant, 
and which he had no means of knowing, unless he gives 
a warrant that the meat is fit for human food. 


11519. Would it be practicable to issue official memo- 
randa or instructions to local authorities as to particular 
food products which through process of manufacture 
are liable to contain deleterious substances ? What steps 
could be taken, for example, if it was decided to be 
necessary to protect the public against risk from arsenic 

o foods consisting largely of yeast?—It would b 
possible to take the same action in regard to any such 
matter as was taken by the Local Government Board in 
its circular of the 11th December, 1900 ; that is to say, 
it would be possible to warn local authorities that a 
certain dangerous ingredient had been found in a specific 
article of food, and to suggest to the authority that 
instructions should be given to its food inspector to 
procure samples of food of the kind in question, in order 
that the same might be submitted for examination to 
the public analyst. The difficulty in taking action of 
this kind in any case arisesfrom the absence of know- 
ledge on which to base the action. The Local Govern- 
ment Board have no staff whom they can employ in a 
roving enquiry to ascertain when any new element of 
danger may appear in an article of food. It would be 
altogether impracticable to enact, for instance, that no 
new article of food should be placed upon the market 
until its composition had been determined to the satis- 
faction of a Government Department. There must be 
some latitude to cooks and confectioners and other 
manufacturers of foods, artificial and otherwise, so as to 
enable them to prepare their respective goods for the 
market. You cannot give them a certificate of approval 
at the outset. You must, I think, be content with the 
responsibility that by law rests upon them of supplying 
a wholesome article. You might make their responsi- 
bility an absolute responsibility perhaps, though I think 
there would be difficulty in passing a proposal with that 
object through Parliament. I mean that it would 
be difficult to enact that the vendor of an article of food 
should be responsible for its wholesomeness if he did 
not know that it was unwholesome, and could not have 
ascertained that it was unwholesome by any reasonable 
action on his part. Parliament could, if it thought fit 
however, impose a liability on purveyors of food even to 
that extent. My suggestion is, that it would be unlikely 
or unwilling to do so. 


11520. You have said in a previous answer “ There are 
no doubt limitations to a rule of this kind. Thus even 
a vendor of food is not ordinarily lable for selling meat 
with a latent taint of which he was ignorant, and 
of which he had no means of knowing unless he gives 
a warranty that the meat is fit for human food.” Does 
that mean unless he gives a special warrant !—That is 
so. 


11521. Does not the fact of him offering it for food 
imply that it is fit for food ’—There was an actual 
decision of the Court. The facts which I have given 
came before the High Court, and they decided that on 
those facts the vendor was not liable unless he gave an 
express warranty, the reason being, I suppose, that 
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knowledge on his part could not be presumed. Of 
course, if it could be shown that the man knew that 
there was this taint, he would be liable, and if he could 
by the exercise of any reasonable action have discovered 
the taint, probably he would also be liable. 


11522. That seems to mitigate somewhat the severity 
of the law in Henry VI.’s time, by which if the keeper of 
a tavern offers an article for food, and a person is made 
sick by it, the keeper of the tavern is responsible /—Yes, 
I think perhaps it does. 


11523. There was a very bad case a few years ago, 
where ‘people died from something they ate at a first- 
class London hotel ?—Yes, there were several cases of 
illness among people staying at that hotel. 


11524. Is the responsible head of the hotel not respon- 
sible for such a casualty, for such a disaster, as that ?—., 
That is avery difficult question to answer. You have 
two decisions given in the same beok pointing in different 
directions. The answer would depend upon the facts 
of the particular case. 

11525. (Professor Thorpe.) Did not an action arise 
out of this particular case at the hotel 7—I believe there 
Was an action. 


— 11526. What was the result of that action /—As far as 
I know it is not reported. 


11527. (Sir William Church.) Has there been any 
legal decision with regard to the poisoning caused 
through eating pies this year at Derby !—As far as I 
know, not by the High Court. Whether there has been 
any decision in any other Court I do not know. Of 
course an action would lie in the County Court. 


11528. (Professor Thorpe.) There are a number of 
cases in which actions have been brought against the 
proprietors of restaurants by various people who stated 
they had b2en made ill by the food they had eaten 
at restaurants. The people have claimed. their doctor’s 
fees, and some compensation ’—Whatever may be the 
result of cases of that kind, no action can be brought by 
a local authority in such cases. That would be only an 
action at Common Law for damages sustained by the 
person immediately injured. No action could be taken 
by a local authority with a view to prevent the sale of 
any such deleterious ingredient as may have been found 
in the substances complained of at a restaurant in those 
circumstances. 


11529. Your point is, that it is a mere process of the 
civil law and civil recovery 7—Yes, it is a civil remedy, 
and therefore it is inapplicable to the circumstances 
which the Commission have to consider. 
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11530. (Str William Hart Dyke.) With regard to the Present 
general policy that has governed all these Food and legislation 
Drugs Acts, it appears that Parliament has invariably essentially 
shirked the main question of trying to strike at the root directed to 
of these dangers from poisoning or from adulteration by finished 
not applying some efforts to detect deleterious sub- product. 


stances before the finished article was presented to the 
customer !—Except to the extent that I have quoted 
from Statute Law, that is so. 


11530* Taking all these Foodand Drugs Acts, they have 
all ended, have they not, in sampling!—Yes, sampling 
from goods exposed for sale or deposited for the purpose 
of sale. 


11531. And therefore in many cases it may happen 
that the attention either of yourselves at the Local 
Government Board or the local authority is first drawn to 
the mischief that is going on by someone suffering severely 
through being poisoned, for instance, in what has been 
ealled the Manchester scare !—That is so. 


11531.* You have been for many_years at the Local 
Government Board, have you not !—Yes. 


11532. How many years /—30 years. 


11533. You have had a very practical experience with 
regard to all these matters, and have been serving a 
Department which has its eye on these dangers and 
difficulties. Speaking from your own personal exper- 
ence, can you give the Commission any hint as to whether 
it would be safe to extend the provisions of the Sale of 
Food and Drugs Act further ; for instance, with regard 
to giving powers to the officers of local authorities, 
whether representing the Board of Health or otherwise, 
to enter the manufactories, 
which are about to be utilised for the purpose of food 
and drink ?—I think there would be great difficulty in 
getting Parliament to consent, to such powers. Parlia- 
ment is jealous of giving a right of entry into private 
premises, where an Englishman is said to be in his 
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castle. Ifa man is selling anything, and the public have 
a right to go into his premises to buy, there is good 
ground for giving to an inspector the right of going in, 
and of demanding to purchase commodities which are 
there sold: but to give power to an inspector to go into 
what may be a private house for that purpose would 
be going further than Parliament has _ hitherto 
done. Then, if such powers were given, it is very 
difficult to see how they can be worked. Supposing the 
local inspector of food had a right to go into my house 
and enquire whether I was manufacturing any article of 
food for sale, is he to have a right of searching through 
my house? Is he to have a right of examining every 
food stuff or ingredient that may be manufactured into 
food, and if so, is he to take anything that he chooses, 
whether it is for sale or not, whether it is there for 
experiment or not? Is he to seize and take away any- 
thing and examine it? And supposing he takes it away 
and examines it, and ascertains that any particular 
ingredient is of a poisonous nature, how is he to be able 
to say that that was going to be used for food? Is he 
to charge me, the manufacturer of a food stuff, with an 
offence because I have on my premises an article which, 
if used for food, might be dangerous to a person con- 
suming that food? I suggest these points as points of 
difficulty which would be found to arise if Parliament 
were to give power to enter and examine any ingredients 
that may happen to be found in a private house. With 
regard to those cases which I have quoted, take for 
instance, margarine, a more extended power is given to 
inspectors. Margarine is a substance that has been 
fraudulently sold for butter, and, in giving a vendor 
power to sell margarine in a condition which the 
ordinary public might not distinguish from butter, 
Parliament has accompanied that gift by the condition 
that the vendor shall be subject to somewhat ex- 
tended powers of examination by the food inspector. 


11534. There are special circumstances in regard to 
margarine, and its connection with butter, which enable 
Parliament to deal more strigently in that case than they 
generally do in regard to other manufactures ?—That is 
so. I think that also applies to the case of the sale of 
horse-flesh. Horse-flesh has been fraudulently sold as 
ordinary meat; and in licensing houses where horse- 
flesh may be sold, the local authority may give that 
licence subject to certain conditions. There again, 
there are special circumstances which have enabled 
Parliament to give extended pewers of entry and search 
which do not apply, I submit, in the case of ordinary 
food ingredients. 


11535. Of course it is merely common sense to say 
that it is to the interest of the trader in every case to 
poison his customers as little as possible, but even if that 
is so, there must be danger, must there not? For instance, 
take the case of the manufacture of glucose, the terrible 
results of which were the cause of the forming of this 
Commission ; and there must be other cases where care- 
lessness of a gross nature, such as that, has resulted in 
great loss of life ?—Yes. 

11536. You agree, do you not, that some means ought 
to be devised, if possible, to prevent such a thing 
happening again !—] agree that it is desirable to apply 
a remedy, if.a remedy can be found which is not worse 
than the offence. 


11537. Will you tell us a little more with regard to the 
position that you, as the Central Department of the 
State, occupy with regard to the local authorities, not so 
much on the general health question, but more especially 
with regard to the taking of samples, which appears to 
be the chief and leading protection to the British public. 
You have referred to cases, have you not, where you 
analysed certain samples, and then sent the results of 
your labours to the local authorities. In what kind of 
case does that arise? Is it customary, when you find 
there is neglect on the part of the local authorities, for 
you to step in, or what is the precise relationship in 
that,regard between yourselves and the local authorities ? 
—The Board have no power to analyse samples them- 
selves, and have never done so. We have no chemical 
officers working under the Sale of Food and Drugs 
Acts. We only get our knowledge from the reports 
that are sent to us under Section 19 of the Act of 
1875. When we find in those reports any indication 
that may apparently be useful to’ public analysts 
generally, that is mentioned in the annual Report which 
the Board makes to Parliament, copies of which 
are sent to the local authorities. As I have already said, 
until the Act of 1899 was passed, the Board’s position in 
the matter wasa very smallone. The Board had no 
powers whatever, The Act said that copies of certain 
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quarterly reports were to be sent to them, That was 
done, but there was nothing in any Act requiring the 
Board to take any action. These reports were originally 
received and tabulated, | think, in the year 1877, and 
from that time down to the present they have been 
tabulated, carefully examined, and letters have been 
frequently written to local authorities charged with the 
administration of the Acts. It has been pointed out to 
them that they should ao more if they did not do enough, 
and generally the Board have done as much as they 
possibly could by exhortation, to get local authorities 
to put in force these Acts. 


11538. This stimulating process goes on from head- 
quarters as regards the local authorities, upon reports 
received by you !—Yes, that is so, 


11539. And if you find there is anything like slack- 
ness, you put pressure on, so as to secure better local 
administration 1—Yes. 


11540. After this calamity from beer poisoning, you 
took steps, did you not, to procure something like a 
wholesale analysis !—Yes, we had the power given to 
us under the Act of 1899. 


11541. You took advantage of that power !—We took 
advantage of that power to issue the circular which I 
have put in, asking local authorities to cause samples to 
be examined of the various ingredients in which arsenic 
might possibly be contained. Of course it is practicable 
to do that in any other similar case ; the difficulty arises 
in knowing where to begin, or i 
such action is necessary. 


11542. Mention has been made with regard to the 
report of this Committee on Food Products Adulteration, 
and to the recommendation of a specially constituted 
scientific body as a Court of, Reference. In regard to 
that matter I should like you to give the Commission 
your views with reference to either the establishment of 
a Board of Reference such as that, or of some small 
expert Sub-Department of the Local Government 
Board ?—I have said in my evidence in chief that I 
think it would be practicable to appoint such a Com- 
mittee. There are many difficulties in the way, and 
when the question arose in the House of Commons 
during the passing of the Bill for the Sale of Food and 
Drugs Act, 1899, a motion was made by Sir Charles 
Cameron to insert a particular clause. That particular 
clause was opposed by Mr. Walter Long, who was then 
President of the Board of Agriculture, for certain 
reasons that he gave. That being so, I, as an officer of 
the Local Government Board, have some hesitation in 
expressing any view as to the establishment of a Court 
of Reference. 


11543. But surely if Parliament is in difficulty with 
regard to the protection of the public in such a case as 
that which has occurred with regard to the wholesale beer 
poisoning—if Parliament can go no further than this 
process of sampling which now goes on ; if Parliament is 
unable to suggest a further remedy—does not common- 
sense rather indicate that a kind of sub-committee of 
experts connected with a Board such as yours, watching 
any symptom of danger, carefully examining all reports 
that may be received—that a body like that, although 
Parliament has not given extended powers, might yet 
givean early note of warning in such a case as that 
which has occurred, which might have the effect of 
saving life, misery, and disaster?—If I may give my 
personal view in the matter, I think that the establish- 
ment of a Court of Reference such as was suggested 
might effect the end which the Commission -have- in 
view. It would be useful to ascertain from time to 
time when new chemical substances are employed as 
ingredients or as colouring matters, or as preservatives 
for food, whether there is likely to be any harm in the 
use of any such substance. If the question could be 
referred to a competent committee of experts, it would 
be practicable for,something to be done to protect the 
public against the use of any such injurious ingredients. 
But one difficulty, if you have such a committee as 
was suggested by Sir Charles Cameron—I am 
speaking from memory—is this, that the committee 
would be irresponsible, and I doubt whether 
Parliament would agree to give to an irresponsible 
committee powers, practically legislative powers, which 
would enable the committee to say in regard to any 
particular article, “ That article shall not be used in the 
composition of food.” That power might, however, be 
given toa Government Department, because the chief of 
the Government Department would be responsible to 
Parliament, and any order that he might make in the 
matter would be subject to review in Parliament, The 
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Local Government Board have no officers who could do 
this, and it would be better, I should think, to suggest 
that a separate committee should report to the Local 
Government Board on the subject than that the Com- 
mittee should make any order themselves. If, therefore, 
a Court of Reference were set up, with powers to 
examine any food ingredient that might be referred to 
them—we will say by the Board of Agriculture, or by 
the Board of Trade, or by the Local Government Board, 
—if powers were given to them to report on that article 
to the Government Department concerned, and that 
fabeniaen| were empowered to make an order on the 
subject, I think this would help to remedy the grievances 


which at present exist. ; 


11544, You think that this body should have statu- 
tory powers, do younot? That is to say, it should be able 
to communicate at once to the local authorities where 
any mischief might be going on, in a factory or in other 
places, through the sale of any article manufactured in 
a particular way !—No, I should not suggest that they 
should have statutory powers. 


11545. I am afraid I misunderstood you, then ?—I 
suggest that they should report to a Government De- 
partment. The action which you suggest would be an 
administrative action. They should be merely a 
scientific body, declaring whether or not a specific 
article referred to them for report is or is not a dangerous 
ingredient. Assuming that that report were made to 
the Local Government Board, ny suggestion is, that the 
Local Government Board would have the administrative 
power necessary to warn local authorities, and through 
them public analysts, as to the possibility that such an 
article might be used. 


11546. Jam glad you have made that clear. As far 
as the statutory power is concerned, that, of course, 
should be Departmental, should it not ?-—I think so. 


11547. (Sir William Church.) There are one or two 
points | should like to refer to, which I did not quite 
follow. In answer to a question stating that it was not 
the express duty of anyone to investigate processes of 
manufacture of food products with a view to discover 
whether there is risk of introduction of poisonous or 
deleterious ingredients before the same is exposed for 
sale, you replied, “So far as I am aware that duty has 
not been imposed upon any person by law,” and then 
you said, “ Unless it came within the province of the 
Medical Officer of Health”?—The Medical Officer of 
Health’s duty is what I read from the General Order 
relating to Medical Officers of Health. It is the duty 
of a Medical Ofticer of Health “To inform himself as 
far as practicable respecting all influences affecting or 
threatening to affect injuriously the public health within 
the district. He shall inquire into, and ,ascertain by 
such means as are at his disposal, the causes, origin, and 
distribution of diseases within the district, and 
ascertain to what extent the same may have depended 
on conditions capable of removal or mitigation.” It may 
possibly be argued that in an instance like the beer poison- 
ing cases in the North, it was the duty of the Medical 
Officer of Health, knowing that a death had occurred 
in some mysterious way, and that other similar deaths 
had followed it, to have investigated the causes and 
origin of the diseases which led to those deaths. 


11548. That leads me to this: Supposing a Medical 
Officer ef Health came to a conclusion, right or wrong, 
that certain cases of illness, we will say among children, 
arose frem their consuming sweets made by a certain 
yerson ; am I to understand from you that you think 

e would have the right of entry upon the premises to 
see what was going on on the premises where those 
sweets were made ?—No ; I am quite clear that he would 
not have any such right. I do not think, myself, it is 
the duty, in such a case as that, of the Medical Officer 
of Health under this Order to go to that extent. 


11549, Supposing he went to his sanitary authority, 
would that sanitary authority have power to order 
their Inspector to go to those premises !—No. The only 
thing they could do would be to order their Inspector to 
take samples of those sweets at shops where those sweets 
were sold. 


11550. That leads me to another point that I should 
like some information on. Supposing a person manu- 
factures a food product of any sort or kind, sausages or 
patent meal, or whatever it may be, and sets up 
machinery for doing so in his own house ; that machinery 
is inspected, and he is liable to see that it is properly 
guarded ?—That is under the Factory Acts. 


11551. But is not that a case where a man’s castle is 
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invaded !—Yes, for the purpose of seeing that the worker 
is properly protected in the course of his work, but that 
is not intended to protect the public at all. 


11552. Although there is no existing machinery now 
for seeing that the buyer is properly protected, do not 
you think that that is an analagous case? There would 
be no hardship in premises being inspected to see that 
the buyer was not prejudicially affected as well as the 
worker /—I submit that there is a difference in principle 
between an enactment authorising the inspection of 
premises to see that machinery on those premises may be 
safely used by factory workers, and one authorising the 
inspection of premises where food stuffs are manufac- 
tured with the object of taking away for analysis ingre- 
dients that may be found on the premises. In the 
latter case the object of the inspection is not to protect 
the workers but to protect the public. 


11553. No doubt ; but [ do not see that there would be 
a greater infringement of the rights of the individual 7— 
It is for the Commission to judge. My own view is that 
there is a difference between a case where machinery is 
used—dangerous machinery be it presumed—and a case 
where aman carries on, say, the making of bread with- 
out machinery in a private house. 


11554. At the present moment, apparently, the law 
has never been repealed which applies to millers and 
bakers !—That is so. 

11555. Therefore it would only be an extension of 
that to the premises of people who manufacture food 
products, of any sort?—That is so, and it was ex- 
pressly because there was to that extent a precedent 
that I quoted the case to the Commission. 

11556. Therefore, if you think there is this difficulty 
in obtaining the materials of which food products are 
made in the premises, you would also object to their 
being stopped on transit to those premises !—It is not 
that I should object. 


11557. You think there would be difficulties in 
stopping them in transit to the premises ?—I think the 
principles by which Parliament is usually guided in this 
case would apply. Parliament, so far as my observation 
of legislation is concerned, is very jealous of increasing 
the power of any local authority to enter private premises, 
One sees that in legislation generally. 


11558. I think I understood you to say that milk in 
transit between the producer and the distributer may be 
stopped, and samples taken /—At railway stations. 

11559. Only at railway stations ? —Practically only at. 
railway stations. 

11560. Not on the road /—The object. of that enact- 
ment was this. A great deal of milk is brought from 
the country by railway to London. Samples were taken 
at shops, and it was found that the milk was adul- 
terated. The allegation was made that the milk had 
been adulterated before it reached the retail vendor’s 
shop. Then an effort was made to protect the retailer 
by giving power to take samples at the railway 
station. 

11561. That is aspecial ease which you think is not 
applicable here ?—That was extended by the Act of 1899 
to all other articles, provided the consignee or the 
purchaser requested that such examination might be 
made. The object of that is again to protect the 
retailer against the wholesale vendor. The retailer 
says: “I sold the thing as I received it ; the vendor to 
me must have been guilty;I have no means of 
ascertaining whether he was or not.” Parliament says, 
“Then, at your request, you may during the transit of 
that article to you cause an examination to be made by 
the food inspector.” 

11562. Take a somewhat similar case. In the case of 
jam factories, is it not the fact that fruit going into those 
factories may be seized if it is found in a decomposing 
condition /—That has been done, no doubt. 

11563. Under what power was that done ?—That was 
done under the Public Health, London, Act. The fruit 
was, I suppose, deposited for sale, or for preparation for 
sale, 

11564. Could not that. Act be extended in such a way 
that samples of materials could be taken in the food 
factories !—I think it could. 
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11566. You mean, you would have no power to 
examine anything excepting scheduled articles !—You 
clearly could not examine under the Sale of Food and 
Drugs Act such an article as sulphuric acid except as a 
drug ; it is not a food. 


11567. (Professor Thorpe.) Anything which enters 
into the composition of a food is a food under the Act 
of 1899. To the extent to which oil of vitriol enters 
into the manufacture of food, or is ancillary to it, it is a 
food 1—I do not know that sulphuric acid is an article 
that enters into the manufacture of food. 

11568. (Ser William Church.) { would like to put 
this instance before you. We have had evidence given 
here that a man started a food factory—I do not know 
that he patented it—of a food which he made out of 
brewers’ yeast, to a great extent, and malt culms. 
Could not power be extended so that those substances 
might be sampled upon the way to his factory ?—It 
could, of course, be done. 


11569. Would it be impossible, or do you think it 
would give rise to great difficulty, if some extension of 
power was given to the inspection of food factories, 
which are, of course, distinct from a private house 
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patented—the patentee is obliged to disclose, before he 
gets his patent, what he puts into his commodity. 


11576. That would be the guide for the analyst !— foods. 


Perhaps there would be no greater difficulty in 
requiring that ‘a man who sells an article of food 
should declare its ingredients than there is in requirmg 
that a man who has a patented article should declare 
beforehand by a specification what that article contains, 
and how it is made. 


11577. And it would be seen then whether he continued 
his manufacture under the terms of his patent !—Yes, 
the principle on which the declaration of the protection 
of a patented article rests is, I suppose, that others may — 
sell it after a certain time has elapsed. The requirement 
of a declaration of the ingredients of manufactured food- 
stuffs might perhaps be defended as necessary to protect 
the public health. 


11578. The Patent Office offers no opinion as to 
me 2 the food patented is likely to be wholesome or 
not ’—No. 


11579. But the Sanitary Authority would 1—Yes. 





11580. (Professor Thorpe.) I should like to have made Powers of 
a little clearer what your opinion is as to the exact limita- Medical 
tions of the power of Medical Officers of Health. I will Officers of 
put a case to you which actually happened, and I should Health at 
like to have your opinion as to whether the Medical place of fooc 


in a village, where an old woman makes a few tarts to 
sell to children ; would there be any objection, where 
anything in the nature of a wholesale factory is 
put up, to its being under Government inspection— 


it is under Government inspection for the Factory 
Act now’?—Yes, for another purpose. I was thinking 
of the difficulty the Government Department would 
be in if it had such a responsibility cast upon it. 
If a Government Department is to be responsible prac- 
tically for all the ingredients that enter into the compo- 
sition of food it would want a very large staff to deal 
with the matter. 


11570. But could it not be done by the Local 
Authority in the same way that now a sample of the 
finished product can be obtained from the retailer so 
the Local Authority’s officer might have power to go 
into the factory and ask for samples of the materzal 
used in the production of the food !—Parlhament could 
give such a power. ; 


11571. That would not throw the greater amount of 
work, or not much work, upon the Central Board, the 
Local Government Board /—It would be practicable to 
give such a power to the officer of the Local Authority. 
My ditticulty rather is to know how that would be 
worked in practice. An inspector of food would go into a 
factory and would take, we will say, sulphuric acid. It 
is known now that certain of those ingredients contain 
minute portions of arsenic. 
presume, by accident. 

11572. No, I do not think by accident ~My difficulty 
is, is there any known way of ascertaining whether or 
not a particular ingredient such, we will say, as sulphu- 
ric acid, contains a poison without examining that sample 
for every known poison, and using every known test 
that science is acquaixted with. 


11573. That applies to any analysis, the analysis of 
all food. The public analyst, for instance, who analyses 
milk, only analyses to see whether there is an undue 
amount of water in it; he does not analyse to see 
whether there is hydrocyanice acid in it. That applies 
to all analyses equally ’—That is my point. 


11574. An inspector might go into a food factory, 
take samples, and send them to the analyst of the body 
whom he represented, and say: “That is used in the 
production of food, does it contain anything which is 
obviously deleterious ?” It might contain some unusual 
poisonous material, which would escape observation 
until some accident led to its discovery, and that is the 
case with all food ?—That is so. It would no doubt be 
possible for Parliament to give such powers, but whether 
administratively those powers. would result in the 
discovery, for instance, of such an ingredient as arsenic 
T very much doubt. 


11575. Butit would, at all events, give this protection 
to the public, that it would be knowp what the con- 
stituents of these prepared foods are’ At the present 
moment, as far as [ understand, it is open to anybody to 
setupa factoryand turn out what he calls a food, or protein 


' gr give it what name he likes. Nobody knows in the least 


of what it is composed, and it would bea great safeguard 
to the public if a sanitary authority could investigate 
and know what those foods are ?—It wonld be possible 
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Officer of Health went beyond his competency. A certain Manufacture 


ingredient entering into the composition of beer was 
found to contain a large quantity of a noxious substance. 
It was found that this substance was compounded by a 
druggist who had, in addition to his retail establishment, 
a considerabie manufacturing establishment, making 
articles to be distributed wholesale. The local authority 
was informed of the fact; their Medical Officer of 
Health went to this shop and asked to be given a sample. 
The person in the shop declared that he had no more of 
the article ; he did not refuse to sell, because, had he 
refused to sell, he would at once have been amenable. 
But what he did say was, “I happen to have no more of 
the substance.” The Medica] Officer of Health had no 
means of knowing whether he had or had not, but he 
took it upon himself to go into the manufacturing 
premises, and actually took samples of various materials 
which entered into the composition of that material, and 
brought them away and had them examined. Do you 
think he acted wltra vires (—Certainly. I should think 
he would be liable to an action for trespass. 


11581. When he was asked if he could do it, he himself 
expressed his own conviction that it was within his com- 
petency, and therefore he did it and took away the 
samples ? 

(Chairman.) Was he pulled up for doing it ? 

(Professor Thorpe.) No. 

There is nothing like boldness in sucha case. I should 
like to ask you whether the Medical Officer of Health 
had permission to goin. If he had permission to go in, 
and had permission to take these things, then no action 
would lie against him. If I gointo a private house and 
say, “ Will you give me a sample of that sugar and this 
jam,” and samples are given to me accordingly, I have a 
right to take them away, but [have no right to demand 
those samples, nor had the Medical Officer of Health 
any right to demand to take those ingredients, 

11582. To what extent it was an act of grace on the 
part of the proprietor to allow him to do those things I 
cannot really determine beeause I was not present; I only 
got the information second hand. The samples came to 
me, I may say, eventually, and were examined by me. 
We at the Inland Revenue set this action in motion ; 
we could not do it ourselves, except through the 
Local Authority. The Local Authority, the Medical 
Officer of Health of the Sanitary Authority, in particular 
towns, does not seem to have any misgiving as to what 
he may do?--I am quite aware that sanitary officers 
are often welcome where they have no right, and are 
allowed to do things which by law they cannot claim to 
do. I think the case you have quoted must be such a 
case. 

11583. Your point is that this man, unless he were 
allowed to do so, acted wltra vires!—I have no doubt 
about it. 

11584. With reference to the numerical details you 
have given us as to the samples taken, was the great 
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Nr. majority of these samples milks and butter !—That is 
A. Lithiby, $0. 
11585. They are not articles really into which any 
"7 Mar. 11908. deleterious ingredient is likely to’ enter 1—Not such an 
mgredient as arsenic. 


xeneral — 11586. The object of taking these samples is to protect 
nereaseiin the consumer, in order to see that he gets milk which 
amples has the amount of fat in it and other nutritive ingredi- 
ae by ents as defined by the regulations of the Board of Agricul- 
ot. ities Ure Thats so. The very considerable extension in 
inder Siile.of tHe Number.of samples taken and examined during the 
Sood. and year 1901 was no doubt due, to some extent, to the 


Drugs Acts circular of the Local Government Board, and to the 
ince 1899 ‘Scare caused by the deaths and illnesses from beer 
argely poisoning. 4d jhave here an abstract of the reports of 
epresents public analysts for the year 1901. If you wish, I will read 
nilk and the actual numbers that were examined and the various 
matter. port stuffs, taken under the Sale of Food and Drugs 
ct. 
11587. Of 100 samples of food analysed, what propor- 
ition were milk.and what proportion were butter ; is that 
-given in the tabular return ?—No, this is the percentage 
of adulteration. 


11588. My pomtis this. Articles which are supposed 
ite, or which may, contain deleterious ingredients are not 
very extensively sampled as compared with articles like 
milk and butter where the allegation is that the milk is 
watered or deprived .of a little fat, or that the butter 
wmmay be mixed with a.certain amount of foreign fat which, 
of itself, is not moxious, but which merely constitutes 
‘@ fraud upon the person /—That is true. In 1961 there 
were altogether 67;841 samples examined. Of these 
samples, 26,143 consisted of milk, 11,938 of butter, 5,068 
spirits, 3,960 beer, 2,824 of confectionery and jams, 2,301 
of drugs, 836 of sugar, 691 of mustard, 587 of flour, 
530 bread, 463 tea, 42 wine, 1,883 coffee, 1,655 pepper, 
1,374 lard, and 7,536 other articles. 


11589. But the gepexsl effect of this is that these 
articles were examined not so much as containing 

ossible deleterious articles as that they might be 
impoverished, or that they might be objects of a less 
valuable character than what they are represented to 
be: that was the reason they were taken, was it not ?— 
I do not know to what extent value enters into the 
ideas of those who promote examination of food and 
drugs locally ; the main idea is, are they or are they not 
sold in a pure state. 

11590. Take the question of spirits?—The question of 
spirits mainly depends on whether the spirits are or are 
not watered unduly. 

11591. Whether they are of the legal strength ?—That 
is so. 

11592, What is your impression that samples of lard 
are usually taken for? The question of whether or not 
lard contains water is one reason why the samples are 
taken. Another reason is whether it is in fact lard or 
not, whether it is not some other fat. 


11593. Is it not rather the fact that it contains a small 
quantity of beef stearine !—That is what I mean by 
another fat. 


11594. In the ease of pepper, is not the real reason for 
taking samples to see whether it does not contain 
adventitious matters, such as olive stones, cr an undue 
amount of sand, or something of that kind ?—That is so. 
I do not suppose the Food Inspector considers very much 
whether the particular article he is going to sample is of 
greater or less value than it oughtto be. He says, “ My 
duty is to take samples of foods and drugs: I have 
taken so many samples of butter, now I will take some 
samples of jam, and see if Mr. So-and-so’s gocds are 
adulterated or not.” 


11595. With regard to jam, that perhaps is one of the 
very few things which are taken with a view of ascertaining 
whether there are deleterious ingredients. What is 

. searched for in jam is an undue quantity of salicylic acid, 
which is, to some extent, an injurious constituent—to 
see whether a preservative of a somewhat deleterious 
character is not present. That is the main object of the 
jam analysis, together with finding out whether it may 
not be coloured with some deleterious colouring matter 
such as an aniline dye /—Or whether it does consist of 
the fruit it purports to contain ; for instance whether 
marmalade is made of turnips or whether it is made 
from oranges. 

( 11596. (Dr. Whitelegge.) I have a few figures showing 

; the number of samples taken for the three years 1899, 

1900, and 1901. You have given us some figures for 
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1901, including those for confectionery and beer. I My. 
suppose you would agree that a great deal of the increase J. Lithiby. 
in the number of the samples of those articles was due to 
what happened at Manchester, and to the circular of the 27 Mar. 1903, 
Local Government Board ’—I have no doubt that is 
So. 


11597. I find, for instance, with regard to beer, that Increase in- 
whereas only 239 samples were taken in 1899 they had samples sinee 
risen in 1900 to 4,559 and in 1901 to 3,960. Then, for 1899 also due 
confectionery and jam the numbers were in the three & @tsenic 
consecutive years, 511, 1,547 and 2,824. Those you regard 1"estion. 
probably as more or less of a temporary increase ?—Yes, 

I think so. 


11598. Although the Board in its Annual Reports 
expressed satisfaction ut the considerable increase which 
has occurred in recent years, at the same time a very great 
deal of that increase is due to this one Iccal circumstance ? 
—-And I think possibly also to the fact that the Act of 
1899 for the first time imposes on local authorities the 
duty of sampling foods. 


11599. The number of samples of coffee has not in- 
creased, and there is no increase in the number of 
samples of lard. Looking at these figures, it seems to 
me that the increase is mainly, at all events most con- 
spicuously, in regard to those things that have to do with 
arsenic and the recent enquiry ?—I quite agree. 





11600. You have mentioned that the Board have no 
staff to make technical enquiry into these matters ; some 
enquiry was made by the Board, I think, after the Man- 
chester arsenic epidemic, was it not?—A medical rather 
than a chemical enquiry. 


11601. There was no chemical enquiry made ?—No 
chemical enquiry, so far as I know. ay Rae 
A Sule : Facilities for 
11602. I suppose no difficulties in regard to the right inspection 
of entry arise in the case of Officers of the Board ?— given to 
Facilities are generally given to the Officers of the Board ofticers of 
over and above what they are entitled to demand. Government 


11603. That is true throughout all the Government ee 
Departments ; that is the general experience !—I think ra 


sO. 


11604. So that the difficulties you are anticipating 
with regard to inspection, the objection on the part 
of the manufacturer would extend to local inspection 
rather than to central inspection, I take it ?—I think 
So. 


11605. And that would be increased if the right of Objections to 
inspection of Local Officers extended not only to the ™Spection of 
officer of the district in which the factory was situated ae jnatoriee 
but to the officer of any district in which the goods lo ae 
produced in that factory were consumed !—Clearly. pear tar) 2! 
Under. existing law, the officer of a District Counci : 
would have no right to go outside his district for the 
purpose of obtaining a sample. It was decided in the 
High Court quite recently, that an officer has no right 
to take a sample at a railway station outside his own 
district. So that if a retailer of milk in Kensington 
got the Kensington Inspector to go to St. Pancras and 
there examine a can of milk, the Inspector,could not take 
proceedings in respect of the adulterated sample he 
might have got from that can of milk, because he is a 
Kensington Inspector, and the place of examination or 


delivery is St. Pancras. 


11606. We have been considering this morning, the 
further question of power to take samples in a factory, 
which does not exist now. If that were given and 
exercised, I suppose you would say that the difficulty 
would be greater in the case of local inspection by 
sanitary officers than by Government inspection, and 
greater still if more than one loeal authority had 
the power to send its officers there?—I think that 
is so, judging from the experience which we have had 
in regard to the enquiries by Medical Officers of Health 
in cases of tuberculosis in cows supplying milk to distant 
towns. Some local Acts, for instance, have given power 
to the Medical Officer of Health of an urban district 
after certain formalities have been carried out, to go 
to the country place and examine the cows supplying 
the milk to the urban district. Rural District Councils 
have resented the invasion, as they call it, by the City 
Medical Officer of Health; they have resented the 
fact that power has been yviven to a distant officer to 
come into their district to examine into matters with 
which they are concerned. 


11607. That is a power which has been given in many 
recent local Acts, has it not ?—In several cases, yes, but 
it is still, | may say, a matter of Parliamentary fight. 
There is no general enactment to that effect. 
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11608. With regard tothe power of the Medical Officer of 
Health, I should like to take a particular instance which 
has been before us of beer in breweries. The Medical 
Officer of Health in a town in which beer is brewed as 
well as consumed, has reason to suppose that beer manu- 
factured in that brewery, and that certain ingredients 
which go into the beer, contain arsenic; I gather from 
what you told us, that you think he has noright of entry 
to that factory, that if he goes to that factory he could 
not demand samples under the Sale of Food and. Drugs 
Act, because the sale is not by retail /—Because there 1s 
no sale at the factory. 


11609. The retail difficulty does not arise in any action 
that might be open to him under the Public Health 
Acts ; is not that so?—Yes. 


11610. That is wholesale or retail indifferently !—It 
has been so held. But it must be a place of sale. The 
fact that a man sells sugar wholesale does not entitle me 
to go into his wholesale warehouse to take a sample 
unless, perhaps, people are in the habit of going to those 
premises to purchase articles. Sometimes this happens ; 
a man has a retail shop, and there he sells goods. I go 
to that shop, and I claim to buy a pound of sugar. The 
food inspector may go to that shop and sample the sugar 
and other articles that he finds there, but that would not 
give him the right of going to a factory half a mile away 
or going to a warehouse half a mile away, and demanding 
to be served there from samples of sugar that he saw in 
that warehouse. 


11611. I quite follow, under the Sale of Food and 
Drugs Act. But under the Public Health Act, I gather 
from you there would be no power for the Sanitary 
Inspector or the Medical Officer of Health to do any- 
thing in a brewery ; he could not, for example, lay an 
embargo on a particular lot of glucose or finished beer, 
pending analysis /—He could not. 


11612. Asa matter of fact, as you have told us, a great 
deal is done beyond what the law requires : for instance, 
the brewersin many cases destroyed their beer. But as 
a matter of legal right that is your view !/—Yes. 


11613. I want now to take another case. The 
Medical Officer of Health or the Inspector goes to a 
retail beershop and takes a sample of beer which, on_the 
report of the analyst, is found to contain arsenic. Until 
he receives the report of the analyst he can do nothing 
under either Act, can he !—That is so. 


11614. He can lay no embargo on the beer ; he cannot 
seize the beer or do anything else !—That is so. 


11615. So that when the report of the analyst comes, 
which is usually not for some little time, the beer may have 
gone, and there will be no responsibility in regard to it 
by those who sell it in the interim !—Presumably that is 
$0. 


11616. I am assuming that the analyst. finds there 
is a considerable proportion of arsenic. The Local 
Authority take proceedings against the vendor. Must 
they necessarily take proceedings against the vendor in 
the first place, or could they go to the brewer if they 
think the brewer is responsible ?—They could not go to 
the brewer. 


11617. They must take proceedings against the vendor 
first —Yes, 

11618. Ifthe vendor puts in a warranty, or some- 
thing akin to a warranty, from the brewer, and it 
complies with the necessary conditions, he is entitled to 
his discharge on that score, is he not !—The retailer ? 


11619. Yes {—Yes. 


11620. What is the position of the local authority as 
regards the brewer or the person who gives the war- 
ranty? What can they proceed against him for—for a 
false warranty?—No; they can only proceed against 
him under the Sale of Foods and Drugs Acts, 1875 or 
1879. They cannot bring anything in the nature of an 
action against the brewer, that is to say, a civil action 
for damages. 

11621. Proceed against him for what—for selling beer 
which is contaminated with arsenic, or for giving a 
warranty saying the beer is free from arsenic when it 
is not '—The offence would be selling beer contrary to the 
provisions of that particular statute. The retailer is 
prosecuted for selling beer which is not of the nature, 
substance, and quality demanded. He makes a good 
defence, the defence of warranty ; then the warrantor 
may be proceeded against, if the conditions of the 
statute can. be complied with, but I do not) think I can 
give any more detailed answer with regard to that 
question. : 
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11622. I will not press that further ?—I would like 
to point out to you that the requirements of the statutes 
are very exacting. You have to comply with those re- 
quirements literally, and several cases have broken 
down which have been taken against the warrantor. For 
instance, the proceeding must be taken within six 
months of the warranty being given, so that, although, 
I suppose, beer may be kept for two or three years—I 
do not know how long it is, in fact, kept—yet if the 
publican warranted a cask of beer, and the retailer did 
not sell any of it until more than six months after the 
warranty were given, that would be a bar against pro- 
ceedings against the warrantor, 


11623. In any case, it will be an essential to any fur- 
ther proceedings the local authority may take against 
the warrantor that he shall be proved to the satisfac- 
tion of the Court before which the case comes to have 
supplied beer containing arsenic; that will be part of 
the false warranty, or whatever it is called I do not 
know that I quite follow you there. 


11624. Let me go one step further. When the case 
comes on against the warrantor later in the day, is he 
not entitled to plead some sort of grievance in that, 
although he is accused of having made and sold’ beer 
containing arsenic, he has not been allowed any of the 
protection which the Act provides so carefully for the 
retailer ; he is not allowed a sample, he is not allowed 
the power of reference to the Government analyst, and 
he is not informed of it technically until later on, when 
he cannot make any counter analysis on his own ac- 
etn a defence of that kind would probably 
succeed. 


_ 11625. And a defence of that kind is usually set up, 
is it not +-Yes, I believe it is. 


11626. Is there any power under the Sale of Food 
and Drugs Act to associate the warrantor with the re- 
tailer, where it is proposed to rely upon the warranty ? 
It may be within your knowledge that in the Factory 
Acts there is power to do that. If an employer is sum- 
moned, and he says that not he, but some person in 
his employment is responsible, for instance, ‘a foreman, 
he is ‘allowed to require that that person be brought to 
the Court, so that, supposing an offence has been com- 
mitted, one or other can be convicted. Is there any- 
thing of that kind under the Sale of Food and Drugs 
Act —Perhaps I may be allowed to read section 25 of 
the Act of 1875. It says: “If the defendant in any 
prosecution under this Act prove, to the satisfaction of 
the Justices or Court, that he had purchased an article 
in. question as the same in nature, substance, and 
quality as that demanded of him by the prosecutor, 
and with a written warranty to that effect, that he had 
no reason to believe at the time when he sold it that 
the article was otherwise, and that he sold it in the 
same state as when he purchased it, he shall be dis- 
charged from the prosecution, but shall be liable to pay 
the costs incurred by the prosecutor, unless he shall 
have given due notice to him that he will rely on the 
above defence.” That was modified by the Act of 1899 
in this way. Section 20 provides “ A warranty or in- 
voice shall not be available as a defence to any pro- 
ceeding under the Sale of Food and Drugs Act unless 
the defendant has, within seven days after service of 
the summons, sent to the purchaser a copy of such war- 
ranty or invoice with a written notice stating that he 
intends to reply on the warranty or invoice, and 
specifying the name and address of the person 
from whom he received it, and has also sent 
a like notice of his intention to such person. (2) 
The person by whom such warranty or invoice is alleged 
to have been given, shall be' entitled to appear at the 
hearing, and to give evidence, and the Court may, if it 
thinks fit, adjourn the hearing to enable him to do so. 
(3). A warranty or invoice given by a person resident 
outside the United Kingdom shall not be available as 
a defence to any proceeding under the Sale of Food and 
Drugs Act, unless the defendant proves that he had 
taken reasonable steps to ascertain, and did, in fact, be- 
lieve in the accuracy of the statement contained in the 
warranty or invoice.” Some other provisions follow, 
and then sub-section 6 is to this effect: “ Every person 
who, in respect to an article of food or drug sold by 
him as principal or agent, gives to the purchaser a false 
warranty in writing, shall be liable. »n summary con- 
viction, for the first offence, to a fine not exceeding £20, 
for the second offence to a fine not exceeding £50, and 
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unless he proves to the satisfaction of the Court that 
when he gave the warranty he had reason to believe that 
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true.” That last part slightly modifies the law as it 
was under the Act of 1875. Under the Act of 1875, he 
had to prove “That he had no reason to believe at the 
time when he sold it that the article was otherwise.” 
Under the Act of 1899 he is liable, ‘‘ unless he proves to 
the satisfaction of the Court that when the gave the war- 
ranty-he had reason to believe that the statements or 
descriptions contained therein were true.” In prin- 


‘ciple, there is a considerable difference between those 


two positions ; in practice I do not think there is much, 
because it was almost impossible for the prosecution to 
prove under the Act of 1875 that the vendor “had no 
reason to believe,” and now, under the Act of 1899, 
it is very easy for the vendor to prove that when he 
gave the warranty “he had reason to believe that the 
statements or descriptions contained therein were true.” 
He only has to go into the box and say so, whereas, for 
the other side to bring contradicting evidence is, as you 
see, almost impossible. Therefore, although there 1s a 
difference in principle between those two provisions, the 
advantage to the prosecutor is not great. 

11627. Supposing the person who is summoned on 
the false warranty could prove that the arsenic came 
in through some ingredient, respecting which he had 
a warranty from some other person outside, that would 
be amply sufficient to discharge him, so far as that 
Court was concerned, would it not ?—I should think so. 


11628. And under that Act, at all events, the local 
authority could not follow up the further warranty at 
all.—Certainly not. 

11629. I want to ask one or two further questions 
about the reports of the analysts. They are quarterly 
reports, are they not?—Yes. ~ 

11630. Why are they quarterly, instead of annual; 
is any point gained by that?—I do not know why the 
Act of 1875 required them to be made quarterly, but, 
as a matter of fact, it does. These reports are required 
to be sent in every quarter to the local authority, and 
then, once a year, the four quarterly reports of the pre- 
ceding year are sent to the Local Government Board. 
So that the loeal authority would have its reports of 
work done, we will say, from January to Lady Day, pre- 
sented to it in April, but it would not reach the Local 
Government Board until the following January. 


11631. Those four together make up the annual re- 
port ?—Yes. 

11632. The Board have laid down certain standards 
for reports of analysts; you gave us the particulars 
that are asked for now?—Yes. The Act itself simply 
authorises the Board to provide a form in which the 
reports shall be sent to the Board. That form was pre- 
scribed in the letter which I have put in. It is the 
fact that the reports made by the public analysts in 
1877 and the early years of the operation of the Act 
of 1875 were on no common basis. It was impossible to 
accurately tabulate these reports, and for that reason 
the Local Government Board suggested the form which 
I have put in. They suggested it, they did not pre- 
scribe it. 


11633. But, practically, there is a substantial ac- 
ceptance of it by analysts ?—It has been generally ac- 
cepted, nobody has disputed it. I point that out, be- 
cause my suggestion is that there is a difference be- 
tween prescribing and suggesting. 

11654, There is no suggestion made of a statement of 
what was looked for in the case of any particular 
sample ?—None. 


11645. For example, looking at the number of samples 
of beer taken six or seven years ago, and looking at 
those for last year, we should find an enormous increase, 
but in one case they would be examined for things in 
general ?—For salt, mainly. 


/ 11636. And the recent ones would be examined for 
arsenic, but in neither case would the fact. of the sub- 
stanee for which the search was made be stated ?—That 
is $0. . 
11637. Has any attempt Leen made by the Board to 
differentiate in a particular instance of this kind? It 
has been suggested that analysts might say how much 
arseni¢ they found in a sample of beer; would that 
appear naturally in the report itself ?—The practice of 
analysts varies. Many analysts give the actual results 
of their analyses. Some say, “Genuine,” or “ Adul- 
terated,” and nothing more. " 

_ 11638. The word “ genuine” is usual ?—It is., 
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11639. That means that whatever the foreign sub- 
stances, be they many or few, that the analyst has 
looked for, he has not found them ?—Quite so. 


11640. So that “ genuine”’ five years ago would be con- 
sistent with a high proportion of arsenic in beer ?—That 
may very well be. 


11641. With regard to the number of samples taken, 
they have increased, and I think it is perhaps very largely 
in consequence of the arsenic question. But is not there 
a further consideration? Is it not important to look be- 
yond the mere number? Is it not important to look, 
also, to the kind of samples taken? For example, in an 
agricultural district—or, perhaps, rather, in a borouzh 
—there might be a large proportion of milk samples 
taken, while it may be that other branches equally 
necessary are left aside ?—It may be. 


11642. The Board have not reminded local authorities 
of default in particular kinds of sampling ?—The Board 
have no information on which to base pressure on local 
authorities with regard to particular articles. 

11645. But you exercise pressure, do you not? If you 
find the gross numbers fall below a certain proportion of 
population, in such a case you do send a reminder to the 
local authority, do you not ?—In such a case we write to 
the local authority, inviting their attention to the pro- 
visions of the Act, and since 1900 we have pointed out 
the requirements of the Act of 1899; but we have no 
information at present which would enable us to say : 
“ You ought to examine butter, or you ought to examine 
lard, or you ought to examine any particular substance.”’ 


11644. I quite follow you; but if the reports of the 
analysts show that a particular local authority had not 
taken a single sample of milk, would that be a thing 
which the Board would attend to ?—That we should leave 
now to the Board of Agriculture. I may state that. the 
Board of Agriculture are sending inspectors round, or 
have been sending inspectors round, to point out to local 
authorities their duty under the Act. of 1899, and to 
induce them to take samples with regard to agricultural 
produce. 


11645. That is shown in the number of analyses here; 
the milk samples have gone up from 21,964 in 1899, to 
26,143 in 1901 ?—That is, no doubt, due to the action 
taken by the Board of Agriculture. The Commission will 
remember that this Act of 1899 was introduced, not by 
the President of the Local Government Board, but by 
the President of the Board of Agriculture. 


11646. The annual report of the Board is sent to the 
Joeal authority, I think you told us ?—Yes. 


¥ 11647. And portions of it to the Public Analyst ?— 
es, 


- 11648. Is it sent to the Medical Officer of Health ?— 


No, the report itself is not sent to the Medical Officer of 
Health. 


11649. He would seem to be a person interested as 
usually directing the collection of samples ?—Yes, but 
it would be almost impracticable to supply every officer 
concerned. The report is sent to the local authority, and 
it is available to the Medical Officer of Health, if he 
chooses to ask for it; but a copy is not sent to him 
personally from the Board. 


_ 11650. (Sir William Hart Dyke.) You mentioned that 
It was the practice of the Board now and again to 
schedule articles. Under what. Act does that process 
take place ?—My suggestion was that it might be done 
if a Court of Reference were established. Then if it 
were found, we will say, that arsenic is conveyed into 
certain classes of food by means of glucose, a schedule 
might be made of the articles on which the Court of 
Reference had adjudicated as likely to contain arsenic, 
and an order might be made in reference to those 
by the Local Government Board, or by whatever 
Government Department the Acts were administered. 


11651. That in itself would be a safeguard for the 
future; at all events, apart from any administrative 
action, it would be’a very strong warning indeed that, 
such and such a thing had been barred?—Yes. Might 1 
put it in this way: Boric acid is largely used as a pre- 
servative. If there. were a Court of Reference, that 
Court may say x grains of boric acid could be safely 
used in a galion, we will say, of milk. My suggestion is 


that it might be made: possible for a Government De- 


partment—say,.the Board of Agriculture—to issue an 
order under which any excess of boric.acid in a gallon 
of milk beyond « amount would be:an offence. 
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11652. If Parliament were asked, do you think it 
would be likely they would consent to such a thing as 
this—to extend the action of the Sale of Food and Drugs 
Act farther, and empower the officers of local authorities 
to enter factories where the articles scheduled in the 
way you now denote, were being made? For instance, 
take glucose. Would it be possible by Act of Parlia- 
ment to extend the action of the Sale of Food and Drugs 
Act merely to articles which were thus proved to be 
dangerous. For instance, I will put this case to you. 
Supposing it were the outcome of this Commission that 
in all places where glucose was manufactured there 
should be a right of entry at all times as a safeguard— 
not a universal power to enter all factories or manufac- 
tories or breweries, but wherever glucose was manu- 
factured there should be a right of entry at all times 
for the protection of the public. What do you say to 


ARSENICAL POISONING : 


that ?—It would be practicable. I think an analogous 


Mr... 


case would be the right of entry which is given to the J. Lithiby. 


inspectors of the Lotal Government Board under the 


Alkali Acts in reference to certain scheduled processes. 27 Max. 1903 


The processes are scheduled, and the inspectors at all 
reasonable times are entitled to go into the works and 
see the processes that are being carried on. The object 
under the Alkali Acts is to prevent nuisance arising 
from the process. 


11653. Do you not think it might be possible to legis- 
late mm that restricted sense only, whereas if you were 
to legislate in the general sense, and give right of 
entry in every possible case for every possible manu- 
factory, there might be very great difficulties and great 
opposition ?—I think a proposal limited in that way 
would be more likely to succeed in Parliament. 


Professor THorPE, called; and Examinea. 


(Professor Thorpe.) I shall be glad to answer any 
question you may wish to put to me respecting the 
report of the Inland Revenue Committee on Arsenic in 
Beer Ingredients. (Appendix 21), page 208, below. 


11654. (Chairman.) We have had advance copies of 
that report. We understand that it is not yet formally 
presented to us, but that it is to be presented by Sir 
Henry Primrose, the Chairman of the Board of Inland 
Revenue, at the next meeting ?—Yes. 


11655. The report relates, does it not, to methods of 
testing, and describes the system which has been worked 
out at the Government Laboratory, and which has been 
found satisfactory by the Committee ?—Yes. 

11656. The electrolytic method is described in detail, 
is it not, and is preferred for reasons stated at page 12 
of the report ?—Yes, 

11657. In particular, it gives more uniform deposits, 
and it does not necessitate the preliminary destruction 
of organic matter; that, no doubt, has been checked by 
a series of experiments ?—Yes. 


11658. You find there is strong evidence, I believe, 
that that statement is correct—that it does not necessi- 
tate the preliminary destruction of organic matter P— 
Not as regards some of the things—as regards beer and 
wort, for example. 


11659. Have experiments been made in your labora- 
tory to prove that statement?—Yes; and also in the 
laboratories of the other gentlemen who have signed the 
report. 


11660. I believe the alternative method, with zinc 
ane acid, is also described in detail in the report? 
—Yes. 


11661. With a few modifications, does it accord with 
the Marsh Berzelius test?—It is the Marsh Berzelius 
test. 


11662. With the Marsh Berzelius test formulated 
by the Conjoint Committee of Societies of Public 
Analysts and of Chemical Industry, as to which we 
have had evidence?—It was adopted by them, yes. 
Of course, it is a very old method. 


11663. They did not adopt the electrolytic method ? 
—They knew nothing about the electrolytic method. 


11664. I believe the advantages and the drawbacks 
of the zinc and acid method are stated on page 17 
of the report ?—Yes. 


11665. Have you anything to add to that?—No, I 
think that. practically summarises all our knowledge. 


11666. What is the ordinary range of experimental 
error in the case of the zinc and acid method—for 
instance, would it always distinguish with certainty 
a difference of ‘002 milligramme? — The zine and acid 
method is, of the two methods, the most uncertain 
in its action. The electrolytic method is practically 
uniform in its action, and, of course, obviates the 
use of zinc. Zinc, in the first instance, is a metal 
which it is very difficult to obtain) pure. All com- 
mercial samples of zine contain a or less quan- 
tities of arsenic and of certain. other metals, notably 
iron, which has the extraordinary property of inhibit- 
ing the formation of arseniuretted hydrogen. A small 
quantity of iron mixed with the zine or present with 
the zinc will prevent the formation of arseniuretted 
hydrogen when small quantities of arsenious oxide 


are actually added to it, so that no sample of zinc 
can be taken into use by an operator unless he has 
first assured himself that it contains no arsenic, and, 
next, until he has assured himself that when arsenic 
is added to that zine it will actually form arseniuretted 
hydrogen. Those conditions are not always possible 
to secure, and a great number of samples of zine have, 
as a matter of practice, to be tested before one is 
found that will satisfy those conditions. That is one 
fundamental difficulty connected with the use of the 
zinc and acid method when you have to detect very 
small quantities of arsenic—I mean arsenic of the 
order of 1-100th of a grain of arsenious oxide to the 
gallon of beer. The amount which we suggest to be 
used in the case of beer is 25 cubic centimetres of the 
beer. 


11667. Do you find the Marsh-Berzelius test, which 
was at all events considered to be the best test until 
this inquiry was made, decidedly uncertain for esti- 
mating such small quantities as 1-100th of a grain 
per gallon?—I should not, perhaps, put it quite so 
strongly as. that. Of course, when an operator has 
satisfied himself that his zinc is both pure and sensi- 
tive, as we call it, then the method is pretty certain 
in its indications. 


11668. But you would not consider it safe that any- 
one should use it without having satisfied himself by 
special experiment that his zinc is correct?—That is 
absolutely a sine qua non—that is the first step he 
must take. 


11669. If an analyst was giving evidence as to re- 
sults, you would ask him: “ What steps did you take 
to make sure that the zinc was correct?’—Yes, he 
would have to show that he had made special experi- 
ments to that effect. 


11670. Has it been usual that analysts have taken 
what they purchase as chemically pure zinc, without 
themselves ascertaining that it was correct?—No, I 
do not think so. I think they have all, by a pre- 
liminary test, ascertained that the zine could be used, 
but it is comparatively recently that it has been dis- 
covered that small quantities of foreign metals will 
inhibit the formation of arseniuretted hydrogen. 

11671. But until a year or two ago a careful analy- 
tical chemist would have been entitled to consider 
that pure zinc was safe and sufficient for this test, 
would he not?—Do you mean what was called pure 
zinc by the seller of the thing ? 


11672. That which would be admitted into an ac- 
curate scientific laboratory as pure zinc?—No. Of 
course, the Marsh method has lone been em- 
ployed in toxicological investigations, and it has been 
absolutely necessary for the toxicological chemist, be- 
fore he made use of the zinc, for the purpose of 
detecting the presence of arsenic, we will say, in the 
contents of a stomach, or whatever it may be, to as- 
sure himself that the zinc he has been using is proper 
to be taken into use; but I am afraid he has not 
been aware of the fact that although the zinc may 
show no evidence of arsenic, that is to say, he may 
not be able to get any arsenical mirror from it, he 
has not been alive to the fact that there may be 
associated with the zine certain metals which would’ 


actually prevent the formation of arseniuretted hydro- — 


gen. That is a fact which has practically come out 
in this inquiry. 
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‘Professor 11673. The zine which had been actually used and 
Thorpe. applied by the analysts in making analytical tests 
27. Mar. 1903. might be deceptive in not giving’ a mirror when there 


was arsenic ?—Certainly. 


11674. And that was not known two years ago?— 
It was not known. 


11675. Is the Committee satisfied that the tests, as 
described, can be satisfactorily arranged to any re- 
quired degree of delicacy by varying the quantity of 
substance examined ?—We prescribe an invariable and 
uniform quantity of substance to be examined—a 
uniform amount. 


11676. Do you not recommend different quantities 
of the substance to make sure that they discriminate 
different quantities /—No, we employ of every particu- 
lar ingredient which is to be examined a prescribed 
amount. For example, we say of each particular in- 
gredient how much shall be taken. 


11677. In the table given in the report, an illustra- 
tion is given showing a delicacy of 1-720th of a grain per 
lb., using 10 grammes of malt, and a delicacy of 
1-360th grain per lb., using five grammes of glucose ; 
is that so?—I may illustrate that by these standards, 
which have been prepared in accordance with pre- 
scribed tests. (The standards were produced.) Here, 
for example, are the series of standards which have been 
prepared in accordance with the electrolytic method 
for wort, where we take 25 cubic centimetres of the 
wort, and add to that known quantities of arsenious 
oxide, and these are the mirrors which are obtained 
corresponding to the known quantities of arsenious 
oxide which have been added. 


11678. I notice there are some for 1-180th grain per 
gallon, and some for 1-90th grain per gallon; the mir- 
ror in the case of 1-180th looks rather more distri. 
buted than in the case of the 1-90th ?—It is possible 
there may be in that particular instance. In these 
cases we are getting to the disappearing limit of 
accuracy of the method (indicated). It is not sensitive 
on account of the amount taken ; it will not pick up 
any arsenic less than that in those materials. 


11679-80. When the method begins to fail by losing 
sensitiveness with 25 cubic centimetres, if you take 50 
cubic centimetres would the method then show the 
quantity more definitely ’—Certainly; you have 
doubled the arsenic present. 


11681. When you come almost to the limit of per- 
ceptibility would you recommend a larger quantity of 
the liquor or substance to be taken ?—If there is any 
object in so doing. Of course, you must bear in mind 
that these tests have been devised with a view to the 
eventual prescription of warranties and guarantees on 
the part of the sellers of these articles. 


11682. This in every case is metallic arsenic ?—Yes. 
You will see that the amounts obtained by the zine 
and acid method are substantially of the same inten- 
sity as those which are obtained by the electrolytic 
method, ‘but on the whole they do not tend to be quite 
ethod now S°® uniform in their density. Personally I prefer the 
referred at ¢lectrolytic method, and it is the one which we con- 
overnment Stantly make use of in the Government Laboratory now, 
aboratory. because of course, we have a supply of current: readily 
available. But we have worked out the zinc and acid 
method, because that is a method which probably wall 
be more generally available to the brewer who may not 
always be able to obtain a supply of current. 

11685. As electric lighting is commg so much more 

into use, do not you think both brewers and public 
analysts will feel less and less difficulty in apply- 
ing the electrolytic method?—I should imagine so. 
Certainly for judicial proceedings I should much 
prefer that the electrolytic method was the one used. 
The reasons for saying that are given in the report, 
because there is much less of the personal equation 
in the electrolytic method than in the other one. The 
thing is automatic, it works itself, and the results 
of two analysts are very much more directly compar- 
able; there is less discrepancy possible. 
_ 11684. As a rule, is it possible, if you are given one 
of these tubes, to say, after comparing it with other 
tubes, whether it is 1-72nd of 1-52nd, or something like 
that ?—That is our practice. They are all made accord- 
ing to the prescribed manner, and when the assistant 
gets a deposit he simply finds which particular mirror 
it most nearly corresponds with. 


11685. Are these tubes given out to people to use, or 
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are these simply specimens ?—These are what we our- Professor 
selves use in the Government Laboratory now. Thorpe. 
11636. You carry the specimens to be examined along 27 Mar. 1903 
from one to another of the standards to see which it~ ee 
agrees with ?—Quite so. 
11687. You have a number of different cards contain- Comparison 
ing mirrors in series for the same specified material ; with 
if you compare the different cards with one another standard 
they agree very nearly ?—They do. My own belief is mirrors from 
that it does not very much matter which particular card eiiaite 
you take, but inasmuch as the method is strictly com- cet ae pie 
parable, we have made standards for every single in- ~~ i 
gredient of beer; but, as you see, there is no great 
difference between them. 


11688. When the zinc and acid method is used, you 
take a card in which the mirrors have been formed by 
the zinc and acid method ?—Yes. 


11689. For the different substances tested, is your 
Committee of opinion that the safest plan is to make 
standard mirrors for each substance ?—I think so. 


11690. One standard mirror when the substance 
tested is glucose, and another standard mirror when the 
substance tested is invert sugar ?—Yes, or malt, or 
hops. 


11691. With regard to fuel, what method has been Fuel method, 
employed ?—The methods of fuel analysis have had to 
be very carefully worked out.in the lavoratory. We 
found that on the whole the most convenient method 
for determining the amount of arsenic in fuel is by an 
arrangement which is figured at the end of the report, 
which in principle is very simple. It consists 
in taking the powdered coal, or coke, placing it in a 
hard glass tube, such as I have here (produced). We 
take about 10 grammes of the fuel, and distribute it 
by a very simple method along the tube. Then we 
gently warm it, and burn it in a current of oxygen gas, 
The fuel takes fire, and goes on burning itself; it is 
only necessary to apply a little extraneous heat after 
you have once started the combustion. Provided the 
current of oxygen is sufficiently regulated, no organic 
volatile matter escapes combustion ; eventually the 
whole of the coke is burned away, and the ash is left 
deposited in the tube. A certain small proportion of 
the arsenic, usually about in the proportion of 3 to 7 
—it varies with the character of the fuel and the 
nature of the ash—volatilises, is swept forward, and is 
caught in the little collecting arrangement which 
contains a very dilute solution of hydrochloric acid 
or sulphuric acid. If we are using the Marsh test to 
discover the amount of arsenic we use hydrochloric acid. 
If we are going to submit it to electrolysis we use dilute 
sulphuric acid. Then we determine the amount of 
arsenic which is left in the ash by the method which eget) § 
is described in detail in the report, and the volatilised Volatilisa- 
arsenic is also determined by the direct addition to the oe a 
Marsh apparatus, or by submitting the solution to #™¢™¢ 
electrolysis. 


11692. In what form is it volatilised ?—Arsenious 
oxide. 


11693. At what temperature does arsenious oxide 
volatilise ?—At a relatively low temperature ; it is one 
of those curious things which, under the ordinary ten- 
sion of the air, volatilises without previous fusion. 


11694. Like camphor?—Yes. You can chase arseni- 
ous oxide from one side of a bottle to another; it is 
easily volatilised at a comparatively low temperature. 
One advantage we claim for this method is that it 
gives the seller and the user of fuel some idea 
as to the eventual distribution of arsenic in the fuel. 
I am about to publish a considerable number of deter- 
minations which have been made in the laboratory Determina- 
upon fuels which have been actually collected from tion of 
maltsters, and various specimens of oven coke and gas volatile 
coke which have hitherto been used. As far as the arsenic by 
inquiry has gone, it shows, as I have stated generally, fuel test, 
that not more than 30 or 35 per cent. of the arsenic 
present is volatilised. 


11695. 70 per cent. remains in the ash ?—Yes. 


11696. Is there any evidence that the proportion of ;4. relnenen 
arsenic volatilised in this way would correspond to the to volatilisa- 
proportion volatilised under conditions of slow burning tion on the 
in the open fire of a kiln ?—As a question of volatilisa- kiln fire. 
tion, I think yes, but as a case of mechanical distribu- 
tion of dust by the action of strong currents of air 
which are going through the kiln, it is not. You will 
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have the dust mechanically swept forward and deposited 
upon the damp grain. 

11697. Some of the ash is swept out of the tube ?— 
No ash will go out. I understood you to ask me if it 
corresponded to what would obtain in practice in 
kilning, and I say not quite. 


11698. In the kiln there is more of the ash carried 
off t—Yes. 

11699. Is there any evidence that the proportion of 
arsenic actually volatilised in this experimental method 
would correspond to the proportion volatilised under 
conditions of slow burning in the open fire of a kiln :— 
IT should think it would ; I do not see why it should 
not ; there is no @ priori reason why it should not. 


11700. Would the burning in a current of oxygen be 
at a higher temperature?—No, not necessarily. Of 
course, the heat given out is not more than the 
chemical combination would effect. 


11701. Can you say whether there is any approxi- 
mately fixed proportion between the volatile and the 
fixed arsenic determined by the test?—No, it varies 
very considerably. I have not the numbers here, but 
in some experiments that were made the amount of 
volatilised arsenic is as little as 10 per cent. of the total 
quantity of the arsenic which has been there, and in 
other cases it has been as high as 30 or 35 per cent. 
That entirely depends upon the nature of the ash. If 
the ash is highly ferruginous the proportion retained 
is very considerably greater. 


11702. Have you any further information or experi- 
ments to describe hesides those we find in the report ?— 
No, I have nothing to say beyond what is there. The 
report contains none of the experimental facts upon 
which the conclusions are drawn. We have tested this 
method, for example, by adding known quantities of 
arsenical pyrites to fuel. We have mixed very small 
and gradually-increasing quantities of arsenical pyrites, 
and we have assured ourselves that we actually do 
capture the arsenic which we have added to the coal in 
the form of arsenical iron pyrites. All facts of that 
kind are not given in the report, which is a mere sum- 
mary of the conclusions at which we have arrived. 
Nor does the report indicate the large amount of ex- 
perimental work which has been done. It has involved 
in the aggregate thousands of determinations. 


11703. The tests for fuel must include an examina- 
tion of the ash as well as of the volatilised part-?—I 
think it ought to, in order that the complete history of 
the thing should be known. 


11704. There is no such approximate proportion be- 
tween the volatilised and the non-volatised part as to 
allow you to extract sufficient information merely from 
examining one or the other?—I think not. 


11705. How is the ash tested? Is it dissolved in 
sulphuric acid ?—That is described in detail here. It 
consists practically in dissolving the ash in strong 
hydrochloric acid, to which there is added a small 
quantity of bromine. Oxide of iron which has been 
strongly heated dissolves with very great slowness in the 
mineral acids, but its solution is very greatly 
accelerated if there is free chlorine, or bromine, or 
iodine, or any free halogen. In fact, as a matter of 
practice, the only way in which the iron does dissolve 
is by the formation of the free halogen from the acid, 
and so, to accelerate the solution, we add a small 
quantity of bromine to it, and in that way, in the course 
of a very short time, we get the ash into solution. 


11706. (Sir William Church.) Is it not the case that 
the colour of these standard mirrors fades by the action 
of light ?—That is said to be so, but I have no absolute 
experience about it. Of course, as a matter of practice, 
we keep them in the dark. 


11707. At all events, they do not fade sufficiently 
rapidly for it to be a source of error?—I do not think 
so to any considerable extent. The greater number of 
these standards I have brought with me were made 15 
or 18 months ago, but some of them have been made 
within the last six weeks, and I am unable to perceive 
any substantial difference between those made a few 
weeks ago and those made 15 or 18,months ago. It¢ is 
true they are kept in this little case in the dark. 


11708. (Chairman.) Have you any tubes that have 
been kept for years ?—Yes. 


11709. And they do not seem to show any signs of 
fading ?—No, but they have been kept mainly in the 
dark. There are here a great many tubes which have 
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been obtained in the course of our ordinary routine 
work. 


11710. (Sir William Church.) I only wanted to know 
whether there was any likelihood of it being a source of 
error to any amount ?—I do not think so. 


11711. (Chairman.) Some of these tubes have not the 
same metallic appearance as the other mirrors; some 
of them are very black?—When they get very dense 
they get black. They are all brown when we get 
amounts such as we have here, but with an intense 
deposit they get very thick and metallic-looking. 

11712. When it is very thick and black is it still 
metallic arsenic ?—Yes, it is arsenium. 


11713. (Dr. Whitelegge.) In that combustion tube a 
large proportion of the arsenic remains, and about 30 
per cent. goes forward ?—It may do. 


11714. That which goes forward is arsenious oxide, 
is it not ?—Yes. 


11715. Is any of that which remains behind arsenious 
oxide not in combination ?—No. 


11716. It remains beliind wecause it is in combination 
with something else ?—Mainly with iron and the like. 


11717. Which would make it difficult of solubility in 
any ordinary media?—It would not be soluble in the 
water which was used for mashing the malt. 


11718. So that if it were, in practice, by a very 
violent draught, to be carried forward and got mixed 
with the malt, it would still be different in kind from 
that which was being carried forward in the experimen- 
tal tube ?—Certainly. 


11719. And would not be soluble under conditions of 
brewing. You regard that as not being harmful in 
any practical sense ?—Iit is not harmful. 


11720. I nctice in this report the Committee do not 
attempt any statement of what the standards should be 
for administrative purposes ?—No. 

11721. They only describe the tests by which the 
actual amount can be judged ?—That is so. 


11722. The chairman touched on that point in the 
questions he put. In the table in the report different 
quantities are specified to be taken for analysis, are 
they not?—Different quantities of the several in- 
gredients. 


11723. For instance, one gramme of chemicals, five 
grammes of hops, caramel, yeast, or other substances, 
10 grammes of malt fuel or sulphur, and 25 cubic centi- 
metres of wort, beer, or other liquid /—Yes. 


11724. What was the underlying idea im taking those 
different quantities. Was it for the convenience of 
analysis or was it in the proportion in which those are 
likely to be present in beer?—I may explain shortly 
what was the guiding principle which we adopted. We 
had evidence as the result of a large number of analyses 
which we made on beers which were obtained from 
yarious parts of the country that it was possible by at- 
tention on the part of the brewer to secure purity. It 
was possible for him to obtain beers which contained 
arsenic in no greater amount than 1-100th grain per 
gallon. We had many examples of such beers. 


11725. In the finished beer?—Yes. Therefore we 
came to the conclusion there was no reason why beer 
should contain more than 1-100th grain of arsenic, and 
we devised a test, and so arranged the conditions of the 
experiment that quantities larger than 1-100th grain 
should be perceptible. 


11726. In the beer /~Yes, in the beer and in the wont, 
because practically, short of the amount which the yeast 
withlzaws from the woct, you may say that all the 
arsenic which is in the wort will go into the finished beer. 
As a matter of fact, worts as a rule probakly contain 
slightly more arsenic than the finished beer, because 
we have learned that the yeast to some extent secretes 
it, and also the hops, which are frequently sulphured. 
When those sulphured ‘hops are boiled with the arseni- 
cated wort the sulphur combines with a certain amount 
of the arsenic, and no doubt a small quantity is with- 
drawn in that manner. We came to the conclusion that 
that was the ideal, so to say, to which we might strive 
to attain, the ideal being really secured for us by the 
efforts of brewers who had done their best by arranging 
their plant and taking the very best advice they could, 
and improving their scrubbing machinery as regards 
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malt, and paying attention to the cleanliness of their _ 


vats, and doing what they could to prevent the possibi- 
lity of arsenic occurring. I am referring to the action 
of the large brewers whom we knew had taken these 
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steps, and with whom we were in touch in the course of 
this inquiry. That practically was what was fairly at- 
tainable by brewers with the best appliances, and work- 
ing under the best conditions, and paying due attention 
to those conditions. Therefore, so to speak, that was 
the working basis upon which we started—we arranged 
the tests as regards their stringency go that they should 
capture any arsenic which was higher than 1-100th grain 
per galion of wort or of beer. 


11727. Assuming that the whole of the arsenic going 
into that wort or beer came from the particular in- 
gredient in question ?—] was going on to say that when 
we had, so to speak, fixed our ideal standard with refer- 
ence to beer, we then had regard to the amounts of the 
particular ingredients which would be used to make 
that beer, and we then took such an amount of the 
several ingredients—the malt, glucose, invert sugar, 
and the other ingredients—that by no possibility, sup- 
posing they passed our test, could an amount as great 
as 1-100th of a grain per gallon be in the beer. 


11728. If you are examining the glucose you think of 
a standard for glucose such that if no arsenic is added 
except through glucose the limit would be 1-100th 2 
As regards glucose, the amount of glucose which we 
recommended to be tested, and om which we based our 
tests, was so large that the beer might be considered 
as wholly derived from glucose. That is the amount 
we prescribed. If a sample of glucose passes our test 
the amount of arsenic either in the wort or in the 
finished beer is certainly less than 1-100th grain per 
gallon. 


11729. I am afraid I do not quite follow that. What 
proportion is the glucose to the beer? Can you give 
me a comparative figure ?—Do you mean what is actually 
in use now. 


11730. Yes ?—Perhaps 25 or up to 30 per cent. 


11731. Then if you are aiming at excluding anything 
worse than 1-100th grain of arsenic from beer, how 
would you work that out in terms of the glucose? Would 
you say that the glucose being 25 or 30 per cent., you 
must allow a proportionately severe test for arsenic in 
it —We have enormously increased the severity of the 
test as applied to glucose, because we prescribe thlat 
such an amount of glucose should be employed for the 
test as would be present in 25 cubic centimetres of beer 
or wort, assuming that nothing else but glucose had 
been used to make that wort or beer. We have enor- 
mously increased the stringency as regards the test on 
glucose. 

11752. Naturally ; the test on the glucose would have 
to be more stringent than the test on the beer. But 
supposing, for example, that each of the ingredients of 


Dr, Tuomas M. Leger, Medical Inspector of Factories, Home Office, called 


11738. (Chairman.) You have handed in a statement 
with regard to the symptoms met with in industrial 
poisoning by arsenic; may we take that as your evidence 
on the subject ?—Yes. ' 

(Statement appears below at end of witness’s evidence. ) 

11769. Have you inquired into several cases of arseni- 
cal poisoning arising in the course of employment ?— 
Yes, a certain number; but the number reported is not 
large. 


11740. Is the Home Office informed of all such cases ? 
—No; I could not say it is informed of all. Medical 
practitioners are required by Section 73 of the Factory 
and Workshops Act, .1901, to report cases occurring in 
their practice if contracted in factories and workshops 
to the Chief Inspector of Factories, but I cannot say that 
the requirements of the section are known to every 
medical practitioner throughout the country. But 


_ wherever arsenical poisoning is common—where, for 


lat cases 
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instance, there is a factory in which 
tions are made—it would be known. 


11741. You consider the cases reported to the Home 
Office are fair samples of the whole ?—Yes, I do. 


11742. Will not the cases which are reported be rather 
extreme cases? Will they not probably be worse than 
many cases which are not reported ?—That is so, but the 
medical practitioner must be the judge of what arsenical 
poisoning is, and what stage it reaches before he 
notifies it. 


11745. There must be many cases in which there is 
evidence of arsenical poisoning, but only to a slight 
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a beer came up to the limit of arsenic which you have 
in your mind for those ingredients, would that yield a 
beer containing more than 1-100th grain per gallon ?— 
No. By the application of the tests to the individual 
ingredients of beer, assuming that those individual in- 
gredients passed these tests, by no possibility could you 
have as much as 1-100th grain in the finighed beer. 

11733. Even if they all contributed as much as your 
tests allow /—Yes. 


11734. Then you have taken as your basis a calcula- 
tion of that kind, and you have not attempted to bring 
down the exclusion of arsenic to the furthest pos- 
sible point? You had regard to the arsenic in the 
finished product ?~Yes, we first of all had regard to the 
arsenic in the finished product, and then we tried to 
get rid of the further quantity of arsenic by increasing 
the stringency of the test on the individual ingredients. 

11735. Does it not follow from that that you 
would not think it necessary to say that an in- 
dividual ingredient must be as free from arsenic 
as practicable if it is only a small ingredient? If 
you have regard to the proportion in which it 
would be present in the beer, it must follow that you 
are less severe upon the ingredients which are used 
in smaller proportion?—No, that is not so. As a 
matter of fact, we have no regard to the proportions in 
which some particular things may be present. For exam- 
ple, if you turn to the chemicals, there are certain alka- 
line solutions which are used to revivify or what is called 
regenerate the beer. They are used in very small quan- 
tities, but we have been as stringent with them as re- 
gards their purity as would be the case of a substance 
which is used to a large extent in beer. We have not 
apportioned the degree of stringency to the relative pro- 
portions of the quantity used. We thoroughly discussed 
that. If it is practicable for a man to secure practical 
freedom from arsenic in such a material as carbonate of 
potash, it is no amswer to us that because he used such 
a material in only a very small quantity the obligation 
to furnish that thing free from arsenic should be less 
stringent than in the case of the maltster. 


11756. Then, substantially, these different quantities 
are taken for the convenience of chemical analysis, are 
ther not?—Partly that; but, of course, with some 
regard, especially in the case of glucose and other 
things, to the amounts in which they may enter into the 
composition of the beer. 


11737. That does come in ?—To a certain extent, of 
course. 


(Professor Thorpe here exhibited and described to the 
other members of the Commission the various apparatus 
and mirrors above referred to.) 


; and Examined. 


degree ?—Yes, evidence of the effects of arsenic, which 
might not amount to arsenical poisoning. 

11744. By poisoning, do you mean death by poison- 
ing ?—No; symptoms of such severity as to keep them 
away from work, They may have slight symptoms of 
the effects of arsenic without being absent from work 
at all; in fact, the majority of them would have that, 
I should say. 


11745. And those would not be reported ?—No. 


11746. You have seen cases that have not been re- 
ported, and seen their progress ?—Yes. 


11747. Poisoning by arseniuretted hydrogen is rare, 
is it not P—Yes. 


11748. But it has occurred, has it not, in certain in- 
stances where hydrogen was being evolved during a 
manufacturing process in which hydrochloric acid was 
used that was highly arsenical?—Yes, In a manufac 
tory of bleaching powder there were three cases, with 
two deaths; in a chemical works for making zine 
chloride there were 13 cases, with one death; and in a 
galvanising iron works there were seven cases, without 
a fatal result, 


11749. Were those all due to arseniuretted hydrogen ? 
—They were believed to be due to arseniuretted hydro- 
gen. The symptoms in the galvanising iron factory were 
much slighter than in the others, and the evidence was 
not so strong there, although the symptoms pointed more 
to arseniuretted hydrogen than to anything else. 


11750. But there was no death in that instance ?— 
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That is 60; it involved absence from work in most of 


the cases for about three weeks. The cases were severe 


to that extent. 


11751. Broadly speaking, what are the symptoms of 
such poisoning ?—The typical symptom is coppery jaun- 
dice, which develops in the course of from 24 to 48 hours, 
and hemoglobinuria. 

11752. Poisoning of that kind has almost nothing in 
common with the symptoms of chronic poisoning due to 
arsenic in beer ?—There is practically no resemblance at 
all. Arseniuretted hydrogen poisoning acts powerfully 
in destroying the red blood cells. 

11753. Poisoning among workers exposed to arsenical 
dust arises occasionally, does it not, in factories of 
emerald green and sheep dips, and also among men in 
Cornwall who roast arsenical ore to obtain arsenic?— 
Yes; the symptoms in all those cases are very much 
alike—irritation of the skin and mucous membranes, 
without, as a rule, symptoms of paralysis or neuritis 
They are local symptoms. 

11754. The symptoms are not felt acutely, and there 
is not much pain ?—No; it causes very considerable dis- 
comfort, but it does not undermine the health in the 
same way, for instance, that persons exposed to salts 
of lead suffer. 


11755. When the sufferer gets over the attack is he 
the worse for it, or does he get quite well again P—He 
gets quite well. 


11756. There is nothing cumulative in the system ?— 
Nothing, as far as we can judge, except that they do get 
pigmentation of the skin undoubtedly. This is the 
notification received of a case from an emerald green 
works only three weeks ago. (Docwment handed in.) 


11757. What is emerald green?—Aceto-arsenite of 
copper. 

11758. It is not the same as Scheele’s green ?—I think 
it is. The paper I have handed in is quite typical 
of the cases notified from these emerald green works, but 
it is more severe than many of them. 

11759. How does the poison obtain access to the 
workmen—from dust ?—Yes, from very fine dust indeed. 


11760. From inhaling dust ?—From the dust alighting 
on the skin, and also from such dust as gets on the 
fingers being rubbed on the face and other parts. 


11761. Is an abrasion injurious?—I should say that 
itis. L think the dust generally lodges in a crack, and 
there acts as an escharotic. The eczema is most promi- 
nent round the corners of the nose, the ears, the eyes, 
and the mouth. 


11762. Can you suggest any reason for the difference 
that is presented between this poisoning and the poison- 
ing from arsenicated beer ?—Kxcept that in beer the 
arsenic would be in solution. 


11763. The substances that you speak of in the dust 
are not commonly called soluble ?—I should say not. 


11764. Is emerald green soluble?—I do not quite 
know what the solubility of it is. It dissolves entirely 
in an excess of alkali and in acids. 


11765. But not in pure water?—I should say not. 


11766. Can you say, approximately, how many works 
there are where emerald or Paris green and sheep- 
dips are made ?—There are about three factories in which 
emerald green is made on any scale, and perhaps 10 
in which sheep-dip is made, 


11767. What is emerald green used for chiefly? 
an insecticide. 


11768. Not for a pigment ?—To some extent, but far 
more largely as an insecticide. I do not think it is used 
in the manufacture of wall paper now. - 


Ags 





11769. These two wax tapers (produced) are said to 
contain 5'32 per cent. of arsenious acid, of white 
arsenic. Do you think these are made with emerald 
green ?—I should think it is quite likely. 

11770. Is emerald green used in ordinary green wax 
tapers ?—I was not aware that it was. 


11771. There is a prodigious proportion of arsenic in 
these wax tapers ?—Yes. 


11772. These tapers have been sent by an excellent 
chemist (Mr. William Thomson, of the Royal Institution 
Laboratory, Manchester), who says that the quantity of 
arsenic tri-oxidein each has been tested, and that he has 
found it to amount to 5°32 per cent. of the whole weight 
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of the tapers ?—It is used to some extent as a pigment. Dr. Thomas 
still. M. Legge. 
11773. These tapers would be very dangerous things 
on a Ohristmas tree, or anything of that kind; a great 
deal would get into the air if they were burned P—Yes. 
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11774. Is there any evidence that heavy drinkers are 
more affected than other workers by industrial arseni- 
cal poisoning ?—None whatever, I should say ; I have 
no evidence on that point. 


11775. I notice you state “Emerald or Paris green.” 
Ts that the same thing ?—I believe it is exactly the same 
thing. 

11776. You do not know what substances are now 
coloured with emerald green?—No, beyond that it is Use of 
used as a pigment. I have seen it used in railway emerald 
wagon works for painting crests, and I have seen it used Steen 
at Woolwich Arsenal in painting. 

11777. And in paint shops is emerald green used as 
a pigment ?—They make a little of it. 


11778. Does sheep-dip contain arsenious acid ?—Yes,. 
arsenic sulphide and free arsenious acid. 


11779. Can you say whether the workmen suffer more 
in making sheep-dip or in making emerald green ?— 
Much greater in emerald green, I should say. In the 
manufacture of sheep-dip a peculiar condition of perforation 
erosion of the septum of the nose is brought about. _of nasal 


11780. I see you say that the men do not know that wo ees 
they have had perforation?—All do not know. The 
perforation is similar to that found very commonly 
among men working in factories where bi-chromate of 
potash is packed. 


11781. Does bi-chromate of potash act as a poison 
similar to arsenic ?—It does, very largely, in the same 
way, creating sores on the skin, especially where the bi- 
chromate gets into cracks or folds in the skin. 


11782. Those perforations will cause permanent de- 
struction of that part?—Quite, but it is limited. It 
does not involve the whole of the septum of the nose, 
so that there is not’ much disfiguration in the cases 
where it has occurred. 


11783. Have you personally examined into the state 
of health of men employed in roasting arsenical ore 
to recover arsenic ?—Superficially only. 


11784. Has this ever been made the subject of ex- 
pert medical inquiry ?—Not of expert medical inquiry, 
but the conditions of work have been carefully gone into 
in a report by Mr. Gould, the late Deputy Chief In- 
spector of factories, and Mr. Martin, one of the 
Inspectors of Mines. 


11785. Where are the arsenic mines chiefly ?—In 
Cornwall. 


11786. Is it got from pitch-blende ?—I think the ore 
there is called mundic. 


11787. (Sir William Hart Dyke.) This small schedule Reported 
that you have given us in your précis of cases covers Cases of 
the three years, 1900, 1901, and 1902; have you ex- industrial 
tracted that from the Home Office report ?—Yes ; they arsenical 
are summarised every year by myself in my annual poisoning] 
report to the Chief Inspector. very lew. 


11788. What is the scope of this schedule ?—It ze- 
presents the cases which have been reported under 
Section 73 of the Factory and Workshop Act. 


11789. Throughout England and Wales ?—Through- 
out the whole of the United Kingdom. 


11790. These are the total cases that have come under 
your cognisance ?—Yes. ; 


11791. I see that in 1900 there were 14 cases in 
chemical works and three deaths, but that in the two 
succeeding years there was not a single case nor a 
single death. Can you explain that ?—The whole of 
these cases occurred in two chemical works, and they 
were all due to the same cause—the evolution of arseni- 
uretted hydrogen in the vat affecting a group of men 
all working together. 


11792. Was that due to any carelessness on the part Arseniu- 
of those conducting the works, or was it the result of retted 
a new process ?—In the factory where there were ten hydrogen 
cases, they were pouring rather impure hydrochlorie poisoning 
acid on to zinc in a large open vat in the open air, in 
order that the fumes might get away completely, but 
in order to protect the men against rain and bad 
weather they had put a little lean-to roof close by for 
them to take shelter under, and on the particular 
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11814. Apparently none of the others had markel /r. 7homas 
pigmentation. There is nothing said about pigmenta- /. Legge. 
tion in this report in regard to Cornwall ?—No. wahtcnaaed 

11815. Any more than there is of neuritis ?—But if ~’ ~ sa : 
you look at the symptoms in these sheep-dip cases you yo evidence 
will see that almost everyone had very marked pig- as to pigmen- 


Dr. Thomas day in question—it was.a sultry day—the lean-to roof 

M: Legge. seems to have caught the fumes and kept them there, 
. and the men who were working anywhere near that 
shelter suffered. 


11793. It was an accidental circumstance, then, 
owing to this lean-to roof being put up ?—Very largely. 
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ployed in contact with the emerald green more frequently than 11822. (Dr. Whitelegge.) You do not think the pig- 
na ang for one o once or twice a week. : mentation is a local result No, not at all. c 
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It would have been possible for the firm before that 
to have made arrangements for carrying away the 
fumes into a tall chimney. 


11794. Do you consider that the present machinery 
of inspection at the Home Office is sufficient to safe- 
guard these workers in factories and elsewhere ?—I 
should say so. 


11795. There is no evidence before your mind at this 
moment that would lead you to advocate any amend- 
ment of the law, and any further protection than that 
now afforded ?—No, I should say not. 


11796. (Sir William Church.) Can you tell me 
whether emerald green and Paris green are the same? 
I thought they were distinct ?—I believe they are the 
same, but TI could not be positive on the point. 


11797. What number of men do you think are em- 
ployed in the colour industry where arsenical pig- 
ments are made?—I should not think there are more 
than two to three hundred. 


11798. In London?—In the whole of England. 
There are not more than two or three hundred coming 
into contact with these arsenical colours. In this par- 
ticular factory, where most of the cases have occurred, 
the work is so arranged that the men do not come into 


that occur in paint workers, are they similar to the 
ones in Cornwall, are they of the acute form ?—Just the 
same. The only thing is that in Cornwall the workers 
seem to get a larger local ulcer than they do in these 
paint and colour works, but I do not suppose the powder 
is so fine. 


11809. I see that in the list you have given only one 
amongst 25 is stated to have had pigmentation, and 
that person. had no other symptom whatever ?—Yes. 


11810. How do you know what the character of it 
was ?—I remember distinctly that it was round the eyes 
very markedly in that particular case. It was the case 
of a woman who had been a forewoman at the works 
for several years. 


11811. But pigmentation round the eye in a woman, 
is a very common thing ?—Yes, coupled with anemia. 


11812. With or without anemia, but especially with 
anemia. Pigmentation from poisoning through beer 
is so very marked and quite different from the pigmen- 
tation that you get in other cases?—I was examining 
these people more with a view to seeing the eczematous 
condition, and I was not paying very much attention to 
pigmentation then, but it was sufficiently great in her 
case to specially draw attention to it. 


11815. It may not have been arsenical 7—It may not. 
» 4576. 


mentation, and J think it is quite likely that if one’s tation or 
attention had been more specially directed to the point neuritis 


of pigmentation one would have got evidence. 
11816. One would have expected that in these people 
who handle it keratosis would happen ?—Yes. 


11817. That does not seem to be mentioned in either 
report ?—Do you think it would after employment for 
only six weeks? The duration of employment of these 
women is put down here, and it is very short. You 
must remember that the article is only made during 
the six winter months. It is never made in the summer. 


11818. (Chairman.) Are these cases chiefly women }— 
Those you are looking at are all women, but in the re- 
port I have handed in to-day they are mostly men. 


11819. (Sir William Church.) Do you get any cases 
of arseniuretted hydrogen poisoning?—We have had 
no cases this year. 


11820. I suppose they are all quite exceptional ?— 
Yes. The symptoms are so little known that it is quite 
likely a case or two occurs which we do not hear of. 


11821. (Chairman.) Why does the manufacture only 
take place in the winter months ?—Because the demand 
for it is not sufficiently great to make it necessary 
to manufacture it all the year round. 


that it was so. 


11831. Without any condition as to the absence from 
work ?—Yes. But at the same time I must say that of 
the men examined at the sheep-dip works, with one ex- 
ception, none were reportable cages; 


11832. Why ?—Because I do not think that they con- 
stitute arsenical poisoning. In my opinion they would 
not be so. 


11833. I only want to make it clear that we are not 
to understand that absence from work is essential for 
reporting arsenical poisoning ?—No. 

11834. Do you know anything ag to the condition of 
the hair in these cases? We have had some interest- 
ing evidence—I do not kmow how far it has been 
published—as to the finding of arsenic in the hair of 
persons constitutionally affected by it?—I thought of 
getting some hair, but it seemed to me that it would 
be difficult, in view of the very fine powdery state of 
both the sheep-dip and the emerald green, to get it out 
of the hair. 


11835. Still, it would be interesting, as showing the- 
constitutional effect ?—Yes. 

11836. It is a fact, is it not, that this requirement of 
notification of arsenical poisoning has been in force since. 
1895 ?—Yes. 


U 
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Dr, Thomas 
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11837. But that prior to the dates given here—{ think 
the first is 1900—the statistics were not as well orga- 
nised as they have been later under your charge 7—That 
is so. There was only one case which was known to 
have occurred before. ; 


11838. You have right of entry to all factories and 
workshops, have you not ?—Yes. 


11839. Do you meet with any difficulty—is your right 
challenged /—No. 


11840. Do you have to go to places where you have 
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not any statutory power of entry —Such, 
as warehouses. 


for instance, 


Dr. Thom 
MM. Legge 


11841. They would come under the Act, and you 27 Mar. 19 


would have power of entry there? Take industries car- 
ried on at home ?-—Yes, I have visited some of those. 

11842. Have you fownd any difficulty in gaining ad- 
mission there ?7—No, ‘but I have had to show my autho- 
rity'on one or two occasions, 


11843. You have to prove that you are a Government 
official, and then there is no difficulty 7—Yes. . 


The following ts the Statement handed in by Dr. Legge. 


SYMPTOMS MET WITH IN INDUSTRIAL POISONING BY ARSENIC. 


The Chief Inspector of Factories receives informa- 
tion. of cases of arsenical poisoning in accordance with 
the requirement of section 73 of the Factory and Work- 
shop Act, 1901, which is as follows : — 


“ Every medical practitioner attending on or called 
in to visit a patient whom he believes to be suffering 
from lead, phosphorous, arscn.cal, or mercurial po.son- 
ing, or anthrax, contracted in any factory or workshop, 
shall (unless the notice required by this sub-section 
has been previously sent) send to the Chief Inspector 
of Factories at the Home Office, London, a notice 
stating the name and full postal address of the 
patient and the disease from which, in the opinion 
of the medical practitioner, the patient is suffering, 
and shall be entitled, in respect of every notice sent 
in pursuance of this section, to a fee of two shillings 
and sixpence, to be paid as part of the expenses 
incurred by the Secretary of State in the execntion of 
this Act. 

“Written notice of every case of lead, phosphorous, 
or arsenical, or mercurial poisoning, or anthrax, 
occurring in a factory or workshop, shall forthwith 
be sent to the inspector, and to the certifying surgeon 
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for the district; and. the provisions of this Act, with 
respect to accidents, shall apply to any such case 
in like manner as to any such accident as is men- 
tioned in those provisions.” 


The notifications thus received cannot represent all 
the cases which occur—they are samples distributed over 
various industries, and are useful in suggesting lines of 
inquiry, and indicating the direction in which remedial 
measures are necessary. 


The requirement of the section quoted, which dates 
from the Factory and Workshop Act of 1895, is still 
not universally known to medical practitioners, as 
industrial poisoning of the kinds specified is usually 
an accident in their professional life, and not like 
scarlet fever, etc., an incident. No absolute definition 
of arsenical poisoning is possible, and each practitioner 
in reporting what he believes arsenical poisoning to 
be must form his own standard. 


One case only of arsenical poisoning was reported 
between the years 1895-1899, viz., in the manufacture 
of paints and colours in 1896. The number since then 
has been as follows :— 
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L have little doubt that the cases reported in a paper- (1). —ARSENIURETTED Hyprocren POrsonine. 


hanger and brass-polisher were not due to their em- 
ployment, but were probably due to arsenic in beer. 
No arsenic was found on analysis either in the wali- 
paper, which the man had been chiefly engaged in hang- 
ing, or in the composition used in the brass-polishing. 
Tn the latter case, which occurred in Birmingham, in 
June, 1900, the certifying surgeon definitely stated his 
opinion that the symptoms were due to alcoholism. 


{Industrial arsenical poisoning usually occurs in two 
forms: (1) -from the inhalation .of arseniuretted 
hydrogen gas, and (2) from inhalation of, or contact 
with, the dust of salts of arsenic. In the latter case 
there is direct manipulation of the salts, while in the 
former the toxic arsenical agent is present as an im- 
purity in the substances used for one purpose or an- 
other, and the workman is, therefore, usually quite 
ignorant of its presence. 


The symptoms from these twé sources bear no re- 
semblance to one another. The first exerts a destruc- 
tive influence upon the red blood corpuscles, the second 
acts as a local irritant, or escharotic on the skin and 
mucous membrane. Neither gives rise as a general rule 
to neuritis or paralysis. 


The cases which have come under my notice number 
20, with three deaths—13 in 1899 and seven in 1900. 
The source of the poisoning in each case was believed 
to be impure hydrochloric acid. 


The cases occurred in three works (a) in the manu- 
facture of bleaching powder (three’ cases with two 
deaths), (b) in the manufacture of zinc chloride (1d 
cases with one death), and (e) in galvanising iron (seven 
cases without fatal issue). 

In addition to these which may be said, strictly 
speaking, to have been contracted in factories ~nd 
workshops, mention should be made of the following, 
recorded by Layet* :— 

(i.) Nine persons (1876) engaged in a silver mine in 
pouring hydrochloric acid on to argentiferous zine to 
extract. the silver were attacked, and three died. 
Arsenic was found in all the organs analysed. 


(ii.) Four Italians, vendors of coloured india-rubber 
ballcons for children, after filling them with hydrogen 
gas, obtained from commercial sulphuric acid and 
common granulated zinc, were attacked, and one died. 
The room in which they carried out the operations 1s 





* T’Hygiene industrielle, Paris, 1887, pp. 493-457. 
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described as having had a cubic capacity of about 
700ft., and to have been ventilated only by a broken 
window-pane. => 


(iii.) The deaths of two aeronauts from the escape of 
gas from balloons. 


Other sources of arseniuretted hydrogen poisoning, 
which have been described by Layet, but of which I 
have no knowledge, are: 


(i.) The manufacture of aniline colours by the action 
of arsenious acid on aniline oil. I believe this process 
is now discontinued. 


- (ii.) The manufacture of cobalt. 


The train’ of symptoms resulting from the inhalation 
of the gas are characteristic :— 


In the course of a few hours there is shivering, 
followed by weakness, headache, vomiting, rapid weak 
pulse, and collapse. After some eight to ten hours, and 
later, the destructive action of the gas on the red 
blood cells shows itself in haemoglobinuria, and in 
very severe cases anuria. After twenty-four hours 
jaundice appears, and usually becomes of an intense 
coppery hue. Death may occur within twenty-four 
hours, but in the majority of cases is delayed until the 
lapse of a week or more. Recovery in the mild cases 
is slow. 

I append particulars of the cases which have come 
under my own notice (see pp. 457-566 of the Annual 
Report of the Chief Inspector of Factories for the year 
1900, and p. 234 of the same for 1901), and of others 
of which I have been able to find record. Reference 
is there made to the work of Dr. Dixon Mann and 
Dr. Gray Clegg* which summarises much of our 
knowledge on this subject. They describe in detail 
the pathological changes observed in two fatal cases. 

In discussing the nature of the icteric hue of the 
conjunctiva and skin they conclude that, although the 
rapid occurrence of this symptom after the appearance 
of free haemoglobin in the blood plasma gives support 
to the view that the jaundice is of haematogenous 
origin, the weight of evidence is in favour of the liver 
being concerned in the “ production of jaundice in all 
cases, even, in those in which, owing to destruction of, or 
injury sustained by, the red corpuscle, free haemo- 
globin is present in the general vascular system.” 

Almost all the cases of arseniuretted hydrogen 
poisoning contracted in factories or workshops appear 
to have been due to work which has been carried on in 
confined spaces, or under conditions in which the 
means for the removal of the gases evolved were inade- 
quate, and the remedy, therefore, is obvious. 


(2).—Porsontng BY Satts or ARSENIC. 

The principal industries giving rise to lesions from 
this source which have come under my notice are: (1) 
The extraction of arsenic; (2) the manufacture of 
Paris or emerald green; and, (3) the manufacture of 
sheep dip. 

Poisoning from the use of Scheele’s green in the 
manufacture of wall-papers or of artificial flowers, is 
not now believed to occur, as other pigments have been 
substituted for it. Other industries in which arsenious 
acid is used, and in which injurious cutaneous effects 
have been noted (although I have no personal know- 
ledge of them) are—the preservation of hides and skins, 
the use of caustic potash and arsenious acid as a 
depilatory in tanneries, and its use in dye works. 


(1.) Extraction of Arsenic:—Arsenical ore (mundic) 
is roasted and the arsenic thus volatilised is deposited 
in flues from which it is collected and again roasted and 
again deposited in flues. The white arsenic thus 
obtained is ground in a covered-in machine, and while 
being ground it is automatically packed in barrels, 
thus obviating dust. 

The symptoms among the workers are eczema, and 
the development of ulcers where the skin has been 
broken. I have no doubt that pigmentation would be 
observed if looked for. 

The precautions taken in addition to those mentioned 
are the provision of overalls, respirators (handker- 
chiefs), washing accommodation, baths, and _ protec- 
tion of abraded surfaces. 

The subject of alleged injury to health, as carried 
on in this industry in Devon and Cornwall, has re- 
centlv been made the subject of inquiry and report by 
Mr. Gouldt, late Deputy-Chief Inspector of Factories, 
and Mr. Martin, Inspector of Miners. 
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_ (2.) Lhe Manufacture of Emerald Green and iaris 
Green:—I have seen the manufacture on any scalo 
carried on in one factory only. All the reported cases 
(four in male workers and seven in females) occurrei 
there. The lesions are marked, but limited to the 
cutaneous, catarrhal, and gastro-intestinal types. In 
the extracts from the Annual Report of the Chie! ln- 
spector of Factories for the year 1900, I give the symp- 
toms noted among the female workers. The manu- 
facture takes place only in the winter months, and 
appears to depend largely on the prevalence of the 
Mesa pests which these insecticides are used to des- 
roy. 


The conditions of work in this factory were made the 
subject of Home Office inquiry in 1893, in consequence 
of publicity given to the alleged injury caused to the 
workers. 

The process of manufacture consists essentially in 
dissolving sulphate of copper in water. To this is 
added a solution of arsenite of soda, made by boiling 
arsenious acid in a solution of soda. Acetic acid is 
added to this. The precipitate of emerald green so 
formed is well-washed in water. Thus far the workers 
run no risk, as there is no exposure to dust. By 
means of cloth filters the water 1s removed, and the 
clay-like mass is dried in a stove. The dried material 
is emptied into a hopper, in which operation dust. is 
created (now minimised by a fan draught). The 
colour is next mixed in a revolving enclosed cylinder- 
sieve, and finally packed in small cases, which are 
placed under hoods connected with a fan draught. 


. The powder is extremely light and fine, and “ flies” 


readily. 

Precautionary measures adopted in processes in- 
volving exposure to arsenical dust, in addition to the 
fans (which are, of course, the chief), are overall] suits 
and head coverings, respirators, washing accommoda- 
tion, and baths, alternation of employment (no man 
being allowed to work more than one day in seven). 
Periodical medical examination once a week has been 
instituted since 1899. 

(3.) Manufacture of Sheep Dip:—The manufacture 
is carried on in about ten factories and workshops, of 
which I have recently visited four. I append the re- 
sult of the superficial examination of 18 men employed 
in the largest of them. Perforation of the septum 
of the nose had not been mentioned to me in 
any of the factories visited as one of the effects 
of the employment. On the condition of No. 12 being 
noted, I was informed that they were the symptoms 
which would be presented by nine out of ten persons 
on commencing work. None of the men examined con- 
fessed to injury to health from their employment. 
Sheep dip is)an arsenite of soda containing arsenic 
sulphate and free arsenions acid. The process of 
packing gives rise to considerable dust 

Precautionary measures taken are to cover over the 
grinding mills and sieves. In two factories the finely 
ground material is conveyed to the packing benches 
by means of a continuous worm. Overalls, head cover- 
ings, and respirators (of cotton wool, and _ held 
in place, as shown in the diagram. opposite p. 41 
in Mr, Gould’s Report) are habitually worn by workers 
exposed to dust. Washing accommodation is provided, 
and in some factories baths also. 
carrying out grinding and packing automatically is to 
be installed in the principal factory shortly. 

The perforation of the septum of the nose is similar 
to that which occurs to workers in bichromate factories. 
A portion only is attacked—the anteric: ind inferior 
margins remain free, and thus rigidity of the parts 
is maintained and deformity absent. Necrosis of the 
central portion is accounted for by the faet that the 
mucous membrane covering it is adherent, forming 
the perichondrium, and is far less vascular than the 
mucous membrane lining the rest of the nasal fossae. 
Tt is the seat of election for the dust to alight upon, 
and once the mucous membrane is destroyed, the blood 
supply to the cartilage is cut off, and necrosis ensues. 
The morbid process is ushered in by sneezing, and the 
ordinary symptoms of nasal catarrh. Pain accom- 
panying it appears to be very slight, and it is certain 
that many of the men were unaware of the perforation. 

Uleers on the hands, as intense as those frequently 
found among bichromate workers, were not observed. 
Workers, however, do require to protect abrasions, as 
there is a tendency for. them to ulcerate if dust gets 
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to them. Occasionally the scars of such ulcers were 
noted—more commonly, perhaps, on the hands of those 
engaged in the extraction of arsenic than in the others. 

Slight conjunctivitis is common. The throat is 
markedly congested, but the symptoms of hoarseness 
so noticeable in workers in emerald green is much. less 
common in those handling sheep dip. 

Pigmentation was most characteristic around the 
eyes, and on the temples, neck, chest, and in the arm- 


pits. It appears to get less pronounced after many 
years’ work, Affections of the nails and hair were not 
observed. 


ROYAL COMMISSION ON ARSENICAL POISONING : 


History of definite gastro-intestinal, or of nervous 
affections was not forthcoming. 

Aysenious acid enters as an ingredient into the com- 
position of enamels—especially of those used in the 
manufacture of enamelled copper letters. Several 
analyses of these have been made in the Government 
Laboratory, which show that lead is present to the 
extent of about 40 per cent., and arsenic from 5 to 8 
per cent. I have examined many workers exposed to 
the dust, and while evidence of lead absorption is 
abundant, I have not had my attention drawn to symp- 
toms attributable to the deleterious action of arsenic. 


Dr. Thomas 
M, Degee.. 
27 Mar. 1903 
Nn 
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ROYAL COMMISSION ON ARSENICAL POISONING: 


TWENTY-NINTH DAY. 





Friday, 3rd April 1908. 


Av 1, CHAPEL PLACE. 


PRESENT : 


The Right Hon. Lorp Ketvin in the Chair. 


The Right Hou. Sir Witttam Hart Dyke.. 
Sir WILLIAM CHURCH. 


Professor THORPE. 
Dr. WHITELEGGE. 


Dr. BUCHANAN, Secretary. 


Sir Hexry Primross, re-called ; and Examined. 


Sir H. 


: 11844. (Chairman.) I believe we are to have informa- 
Primrose. 


tion from you as to the action taken by the Board of 
Inland Revenue since the date of your last appearance 
before the Royal Commission on May Srd, 1901 1—Yes. 
Action taken [he next stage was the issue of the interim report otf 
by Board of the Commission, which was presented in July, 1901. 
Inland The last paragraph of your interim report, No. 54, was 
Revenue one which specially interested the Board of Inland 


since former jp. a a BS 
: evenue. The paragraph says :— 
evidence. R pet aer er y 





“ (34) To this end we recommend that the Board 
of Inland Revenue should possess and should exer- 
cise powers to specify in detail individual ingredients 
of beer which are liable from their origin or mode of 
preparation to be contaminated by arsenic, to pre- 
serive for every such ingredient, and for the different 
materials used in their preparation, an adequate test 
which should ensure their freedom from arsenic, and 
to prohibit, under penalty, the use in a brewery of 
any material which infringes the prescribed test.” 


We at once considered that. The first. thing which we 
had to determine was whether the Board of Inland 
Revenue did or did not possess the necessary powers. 
We were advised that we did not possess those powers, 
and thereupon we wrote to the Treasury drawing their 
attention to this recommendation, saying that we con- 
curred in it, but that as we did not possess the necessary 
powers legislation would be necessary in order to enable 
us to carry it out. We suggested that, pending legis- 
lation, which certainly could not take place immedi- 
ately, we might be doing a good deal towards getting 
things in order, so that when any Bill was passed we 
should have the necessary machinery in order; more 
especially in regard to determining what materials 
used in the preparation of beer ought to be scheduled 
for testing, and, further; what the test should be which 
those scheduled materials and ingredients should pass. 
The Treasury intimated their concurrence in that, but 
said that they wished to do something immediately, 
seeing that legislation might be delayed for a consider- 
able time, probably until the presentation of the final 
report of the Commission. They informed us that 
they proposed to issue an Order under the Revenue Act 
of 1888 prohibiting the use in brewing of glucose or of 
invert sugar containing arsenic. That Order was 
issued in October, 1901, and simply pyohibited the use 
in the manufacture and preparation for sale of beer of 
any vlucose or invert sugar containing arsenic. That 
would give us power to seize any beer in which such 
materials were used, and impose a penalty of £50 upon 
any brewer who used it. We drew the attention ot the 
trade to that Order in a circular of November 14th, in 


Issue of 
Treasury 
Order pro- 
hibiting use 
of arsenical 
glucose and 
invert sugar 
in prepara- 
tion of beer. 


which we urged that, pending any further Orders, they 
should, at any rate, always insist upon a warranty with 


such articles, and we pointed out that any brewer who _ 


Sur A, 
_ Primrose 


accepted materials of that class without a warranty - 


would incur considerable responsibility. We further 
said that we should exercise much greater stringency in 
supervision in any case where we knew that a brewer 
did not require that warranty. I have already sent 
copies of that circular and of that Order to you, but I 


am. not quite sure whether they have been printed, so I. 


will hand in these. 


Prohibition unter Section 5 of the Customs and Inland 
Revenue Act, 1888, of the use in Beer of certain 
substances. 


Whereas it appears to the satisfaction of the Lords | 


Commissioners of His Majesty’s Treasury that glucose _ 


containing arsenic and invert sugar containing arsenic 
are substances which are capable of being used in the 
manufacture and. preparation for sale of beer, and that 


the said substances are of a noxious and detrimental. 


nature. 


Now the said Lords Commissioners, under the power — 


conferred upon them by Section 5 of the Customs and 
Inland Revenue Act, 1888, do hereby prohibit the use 
in the manufacture and preparation for sale of beer of 
any glucose or invert sugar containing arsenic. 


Dated this 10th day of October, 1901. 


Ys 
N.B.—A penalty of £50 is imposed by the said Sec- 
tion for any breach of this prohibition. 
W. H. Fisner. 
H. T. ANSTRUTHER. 


Notice to Brewers of Beer for sale, and Makers and 
Vendors of Glucose and Inyert Sugar. 


F352-01 E 
Inland Revenue Office, 
Somerset House, 
London, W.C. 
November 14th, 1901. 


The Commissioners of Inland Revenue desire to in- 
vite the attention of brewers of beer for sale and makers 
and vendors of glucose and invert sugar to the notice 
which was published in the “London Gazette” of the 
15th ultimo, and of which a copy is subjoined. By this 


Jonseq uent 
instructions 
70 Revenue 

officers. 


Sainples 
obtained 
from British 
manufac- 
turers of 
clucose and 
invert. 





MINUTES OF 


notice the use in the manufacture and preparation for 
sale of beer of any glucose or invert sugar containing 
arsenic is prohibited. 


The Commissioners are.aware that precautionary 
measures have already been taken by brewers and by 
makers of glucose and invert sugar in this country, and 
they also understand that, in many instances, the deli- 
very of these goods is accompanied by an invoice which 
contains a written warranty that they are free from 
arsenic. wines gs! 


Ue A oa | 


The Commissioners hope that brewers will in no case 
accept delivery of glucose or invert sugar unless accom- 
panied by such a warranty, and they think it well to in- 
timate that the absence of such a warranty must materi- 
ally increase the responsibility of a brewer, and must 
of necessity lead to greater stringency of supervision 
on the part of the Board’s officers. 


The object of His Majesty's Government in causing 
this notice to be issued is to ensure as stringent pre- 
cautions against the introduction of arsenic into beer 
as are possible in the present state of the law, and of 
scientific knowledge as represented by the first report 
of the Royal Commission on Arsenical Poisoning. 


In that report the Royal Commission recommended 
“that the Board of Inland Revenue should possess and 
should exercise powers to specify in detail individual 
angredients of beer which are liable, from their origin 
or mode of preparation, to be contaminated by arsenic ; 
to provide for every such ingredient, and for the differ- 
ent materials used in their preparation, an adequate 
test which would ensure their freedom from arsenic ; 
and to prohibit, under penalty, the use in a brewery 
of any material which infringes the prescribed test” ; 
and the Board of Inland Revenue take this opportunity 
of informing you that they are engaged in considering 
the fuller measures that may be necessary to carry out 
these recommendations, or so much of them as His 
Majesty's Government may eventually decide to adopt. 


The Board have reason to believe that the recom- 
mendations of the Royal Commission will meet with 
the approval generally of the trades concerned, and 


_ they trust they may count on receiving from their 


members co-operation and assistance in framing the 
details of any system that may be devised for carrying 
them into effect. 


J. B. Mesrs, Secretary. 


(The copies were handed in.) 


Then the next step was to issue instructions to our 
officers with reference to this Order. Those instruc- 
tions dealt with what samples they were to take. The 
order was that they were to take one sample of finished 
glucose and one of invert sugar per month:from each 


maker of these articles for examination as to the pre-- 


sence of arsenic. We have power to do that as regards 
glucose. As regards invert sugar, I think it has co 
be done, more or less, with the consent of the makers, 
but, inasmuch as invert sugar-makers and glucose- 
makers are commonly one and the same people, no 
difficulty has arisen in that connection. Then, as re- 
gards brewers, we ordered that one sample a month of 
the glucose or invert sugar should be taken from them, 
but only from such brewers as are known to receive im- 
ported brewing sugars without a warranty of freedom 
from arsenic. Haying sampled freely at the factories, 
we did not consider it was necessary to take so many 
samples from the brewers, except in the case of im- 
ported sugar, where they did not accept a warranty. 
Those samples have been regularly taken in accord- 
ance with those orders, sent to the Government Labora- 


tory, and there analysed. I hand in copies of our in- 
structions. 
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Circular to Supervisors. 
* §352-01 EK. 
Inland Revenue, 
Somerset House, 
London, W.C. 
November 14th, 1901. 
Srr, 


The Board direct me to acquaint you that they have 
prepared a notice for issue’to brewers of beer for sale 
and makers and vendors of glucose and invert sugar, 
calling attention to the prohibition of the use in the 
manufacture and preparation for sale of beer of any 
glucose or invert sugar containing arsenic; and I am 
to instruct you to cause a copy of the notice to be served 
without delay upon every trader concerned in your 
district. 

The necessary supply of the notices should be ob- 
tained from the Controller of Stamps and Stores by 
application in the usual manner. 

Further instructions as regards the taking of samples 
will be issued in due course. 

I am, Sir, 
Your obedient servant, 
J. B. Mrsrs, Secretary. 


Extract from Instructions. 


12. Samples of Glucose and Invert Sugar. 


In connection with the recent prohibition of the use 
in the manufacture and preparation for sale of beer of 
any glucose or invert sugar containing arsenic, the 
Board direct that one sample of finished glucose and one 
of invert sugar, per month, be specially taken from 
each maker of these articles, for examination for the 
presence of arsenic. 

As regards brewers, 1t will be sufficient to take (in 
addition to the samples of materials at present taken 
for testing their brewing value) a ‘sample, monthly, of 
glucose or invert sugar from such -brewers only as are 
known to receive imported sugars without a warranty 
of-freedom from arsenic. 

The samples should be taken and forwarded to the 
Government Laboratory in accordance with the regula- 
tions for sampling contained in the general instruc- 
tions. The general] label form 77-1 should be used, and 
the name of the maker and the words “To be tested 
for arsenic” inserted thereon, as well as in the advice 
letter. In the case of samples sent from breweries, 
the name of the importer or merchant, in addition to 
that of the brewer, should be given. 

11845. (Sir William Hart Dyke.) That monthly 
taking of samples only takes place in those cases where 
the material is imported ?—Yes ; in regard to breweries, 
we should, only take samples of the imported sugar, as 
a tule, because we have already sampled all the British 
factories, and, therefore, it did not seem necessary to 
take many samples from the breweries. 


11846. But after the issue of this Order you have full 
powers to do so?—Yes, we certainly could do so. 


11847. Your powers are full enough in regard to 
taking these samples monthly, when and where you like 
in the breweries ?—Yes. I will now state the > esults of 
the sampling carried out in conformity with the above 
orders : — 


(1) Makers of Glucose and Invert Sugar.—From these 
185 samples of glucose and 224 samples of invert sugar 
have been taken. Of the 185 samples of glucose. 92 have 
been found free from arsenic, while 95 showed traces 
in no case exceeding 1-250th grain of arsenicus oxide 
per lb. Of the invert sugar, 94 samples proved free ; 
127 contained-less. than 1-250th grain per Jb.; while 
three contained more. In no case did the arsenious 
oxide exceed 1-100th grain per Ib. 


(2) Brewertes.—The number of samples taken. and the 
results of analysis, are shown in tabular form, as 
follows :— 


Si , Ft. 4 
Primrose, 


April 1903. 


Samples 
obtained 
from brewers 
using 
imported 
glucose if no 
warranty as 
to arsenic. 


Results of 
sampling. 


at British 
sugar 
factories ; 


and at 
breweries. 
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Sir H. RAB LBs Sir H. 
Primrose. = Primos 


Nw a ene BREWING MarTertAts, &c., taken in the ordinary course of Revenue Supervision, examined for Arsenic. 
April 1903. 





3 April 1s 





























Containing less 
Trac Arsenic than Reported 
Nature or MATERIAL. 250 ae per Ib.) 28 COBRA DEE Torat. 
From -rwente, ido grain per | as in Table IT. 
gallon. 
Malt - . - - - - - - 1ua3fi 169 22 328 
Maize (flaked)  - - + - - - 40 2 — AQ 
Rice (flaked) —- - - - - - 9 — aaa 9 
Malted Wheat - - - - - - — — 1 ae 
Malt Flour - - - - - - it — ad it 
Flour - - - - - - . - 1 — ei 7 
Linseed - - - - - - 1 — 77 1 
Oat Husks - - - el de - ih oe = ir 
Malt Extracts - - - - - = 8 3 = 11 
Yeast Foods - - - - - 13 12 4 29 
Hops and Hop Extracts - - - 2 f } 4 
Preservatives (Regenerators, de. ) - - 6 6 4 16 
Heading Powders and Solutions - - 3 6 5 | ) 9 
Car amels and Colouring Matter - - AT 15 3 . 65 
Cane Sugar - - - - : - 33 8 aan 41 
Priming - - - - - - 17 12 a 29 
Glucose - - - - - 168 130 2 300 
Invert Sugar and Saccharum - : - 52 65 — ‘a 
Liquid G ‘lucose Solutions - - - - 92 Dy — 149 
Brewing Salts - - - - - - 1 ik ae 2 
Liquorice - - - - - . - 2 1 es 3 
Beer Improver_ - . - - - - 1 — Se 1 
“ Dextrinous Material” = - - - - — 1 -~ 1 
Beer, for Saccharin— - - - - 6 10 1 17 
Beer, War Office and Admiralty - - of 4 — 38 
Worts - - - - 1 3 3 if 
Ginger Beer - - - - - - 1 1 = 2 
TOTAL es Me 677 507 4} 1,225 








TA Bub il 


SAMPLES reported as containing Arsenic. 























Date of Receipt of Sample. pecloustaad Article. mremgonset eS" 
22nd Fekruary 1902 -  - -. - 8,846 Malt 1-80th grain per lb. 
22nd FP ie - - - - 8,849 es 1-80th - 

3rd March De - - - - 9,182 ~ 1-125th a 
14th May: 5 wilt ans - 264 in 1-166th - 
26th ,, ee Oe eer ere 311 ih 1-100th ,, 
11th June Ps - - - - 376 a 1-150th  ”,, 
18th |, SRS A ae. get. Pe 433 a 1-150th 
isth .,, fa (heb carte, “Sanaa 434 # 1-160th ,, 
7th July Ms - - - - 506 5s 1-150th as 
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11348. (Chairman.) 1 notice you have not eonfinea 
yourselves to taking samples merely of glucose; you 
have taken samples of malt, maize, and rice, and other 
ingredients used in brewing ?—Yes. 


11849. But the Order of the 14th November, 190i, 


- mentions only glucose and invert sugar ?—That is so. 


Samples also 
taken of 
other 
brewing 
ingredients 


including 
malt. 


, 


rohibition 
f “malto- 
eptones ” 


€ 


-all small. 


11850. But in virtue of this Order, you have taken 
samples of other ingredients ?—Yes ; because under 
our general powers we have power to take samples of 
any material that is used in brewing. I have handed 
in two tables. The first table shows the number of 
samples taken, and classifies them according to the 
quantity of arsenic found to be present in them. Those 
that have been discovered to be entirely free from ar- 
senic are shown in the first column, where it will be seen 
that there are 677 absolutely free out of a total of 1,225. 
Those in the second column are those which, though 
not absolutely free, contain arsenic in quantities less 
than 1-250th grain per lb., which would be equivalent 
to 1-100th grain per gallon of beer. That accounts for 
another 507 of the total of 1,225. The third column, 
which totals to 41 altogether, are those samples in 
which arsenic was found to a greater extent than 
1-250th grain per lb. The samples in the first, which 
ar> absolutely free, and the samples in the second 
column we may regard, I think, as negligible. The 
only interest which attaches to the table is to the 41 
samples *« tne third column. Then Table 2 gives a 
complet ise of the 41 samples, with the quantities of 
arsenic found. It will be seen that the first 20 or so are 
In all the cases in Table 2 where malt was 
found to contain arsenic to the quantity named, we 
always drew the attention of the brewers to that fact, 
and warned them that the malt was not such as ought 
to be used. I think in no case have we found any re- 
luctance on the part of the brewers to recognise and 
accept our advice—in fact, they have, as a rule, thanked 
us for drawing their attention to it, and I think 1m 
every case we have been satisfied that the malt has 
not been used after they received our notice. 


11851. IT see the greatest quantity amounted to 
1-50th grain per lb. ?Yes. 


11852. How much would that amount to per gallon 
of beer ?—About 1-20th. That is much the worst case. 
I have brought with me a certain number of papers, 
which show exactly what we did. We drew the brewers 
attention to this matter, and this was their reply :— 


“ We thank you for your letter of the 16th inst., re 
malt, and beg to state we have only igqr. 6 bushels of 
that especial malt, which has been sent to the stables 
for horse food, and will on no account be used in 
the brewery.” 


Probably, Professor Thorpe will remember that in this 
particular case the brewers sent samples to their own 
chemist, who gave rather a different result. 


11853. (Professor Thorpe.) I do not remember about 
the different result. I know they did, as a matter of 
fact, have it analysed again, but I do not quite know 
with what result ?—I do not attach much importance 
to it, because we cannot be quite sure that the sample 
was taken in the same way, or that the same quantity 
was tested. . 


11854. (Dr. Whitelegge.) Was the control analysis 
made after the Government laboratory examination ?— 
Yes. The report of the brewery chemist is dated March 
drd, 1903; whereas the laboratory report is dated the 
12th February, 1903, so that the brewery analysis was 
made nearly three weeks afterwards. 


11855. (Chairman.) In the particular case, where so 
much as 1-50th grain of arsenic per lb. was found in 
the malt, was the origin of the malt traced 2—No, not in 
that case ; but there are several cases in which it was. 
In this case they did not mention where they got the 
malt. 


11856. It was taken in a brewery ?—Yeés ; but there 
is nothing said as to where it was obtained. Then, 
immediately below the malt samples, we give che 
samples of articles, of which many were submitted to 
us for permission to use. Among them are regenera- 
tors and malto-peptones. ‘The latter, I suppose, is a 
yeast food. You will notice that there are three cases 
of malto-peptones ; in all those cases we refused to 
allow the material to be used at all, and none of it, I 
think, was used, because they would have to obtain our 
sanction to its use before they could use it. In the 
first instance, they sent it up to us, and we informed 
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them that it was not fit for use, and that they must 
not use it, so that none of it, as a matter of fact, wou. | 
get into beer. 

11857. What is malto-peptone, and what is it used 
for ?—It is used as a yeast food—I do not know what it 
is composed of. 


11858. Is it not used in brewing /—It is not used 
directly in brewing. 

11859. Was this sample taken in the brewery ?—Yes, 
all these samples were taken in the brewery. 


11860. Did the brewers intend to sell it for other 
purposes than brewing?—No; they sent it up to us 
with an application to be allowed to use it. I think T 
have the correspondence in one case, which will show 
you exactly how the subject was dealt with. 


11861. (Sir William Hart Dyke.) With regard to you 
prohibiting the use of this malto-peptone, have you 
full powers to prohibit the use of such an article /— 
Yes ; there are materials of a kind that a brewer may 
only use with our permission under the ordinary law. 


11862. (Chairman.) Was it for the purpose of brew- 
ing that the brewers wished to use the malto-peptone : 
—Yes, it was. This is a schedule of the samples sent. 
Two samples of malt, two samples of sugar, one sampk 
of grain, and one sample of malto-peptone. Perhaps 
Professor Thorpe knows, but I believe we have sanc- 
tioned the use of the malto-peptone in a general way. 


11863. (Professor Th orpe.) Yes ?—Then it is not a new 
thing? When I said that none of these might be used, 
I should not have referred to malto-peptone ; I was 
thinking of the next one on the table, the peptomuide. 
But in this case they sent up malto-peptone with other 
samples, and we informed them that they should be 
acquainted with the presence of arsenic iM excess in 
the malto-peptone, with a view to its immediate discon- 
tinuance in use and its removal, and the result shoa!i| 
be stated. This is their answer : 


“January 14th. We are obliged for your letter, 
and have at once communicated with the makers. 
In the meantime, we have stopped using it, and had 
it all removed from the brewery premises.” 

11864. (Sir William Hart Dyke.) Would that prohi- 
bition in regard to this particular firm stay there, or 
extend to the trade generally ?—It would only refer to 
this particular specimen. 


11865. Not to the use of the article, generally, in the 

trade 2—No. 
(Professor Thorpe.) Some malto-peptones are quite 
right, 

(Chairman.) Whlat is mialto-peptone? Is it a substi- 
tute for malt? 

(Professor Thorpe.) It is not a substance actually used 
in ‘brewing ; that is to say, in the conversion of the 
starchy matter of the grain to alcohol ; ibis used merely 
as a food for the yeast. 

(Chairman.) How much of it would get into the beer ? 

(Professor Thorpe.) Very little, probably none. 

(Chairman.) A small quantity would be used in con- 
nection with a large quantity of yeast? 

(Professor Thorpe.) Yes. It consists mainly of soluble 
phosphate associated with nitrogenous matter. 

(Chairman.) Has it anything to do with digestion ? 
Peptone is something digestive ? 

(Professor Thorpe.) It is not peptone in that sense; 
it is simply a name given to the ingredient by the trade. 

(Chairman.) What is the substantial value of it in 
connection with yeast ? 

(Professor Thorpe.) It is a sort of concentrated food 
which is given to the yeast to cause it to grow and 
multiply more rapidly than it otherwise would. 


11866. (Chairman.) (To the Witness.) At all events, 
the use of these specimens was forbidden ?—Yes, those 
particular things, and in every case they were at once 
removed. 

11867. I notice there is another new name here—pep- 
tomide?—I think that is a preparation of the same 
kind. In that case we prohibited its use by the brewer, 
and we informed the maker also. 

11868. Can Professor Thorpe tell us whether the use 
of this malto-peptone and peptomide arp new-fangled 
methods in breweries ? 
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(Professor Thorpe.) No, they are pretty old now. 

(Chairman.) But new names have been given to them ? 

(Professor Thorpe.) They are names given to these 
preparations of yeast food. Peptomide is somewhat 
similar to malto-peptone, but is prepared, I believe, 
from yeast ; they are proprietary articles. 

(Chairman.) Are they old things to which new names 
have been given? 


(Professor Thorpe.) I should think they have been 
used for some years past; for 15 or 20 years, certainly. 
They are scheduled in the report, which Sir Henry 
Primrose will refer to, as ingredients or materials which 
are liable to contain arsenic. 

11869. (Chairman.) (To the Witness.) I notice there is 
a “regenerator ” in the list which seems to be very rich 
in arsenic?—Yes. That, I think, is used for improving 
beer that has turned sour, or has been returned as 
sour. The regenerator is used with the object of seeing 
whether they cannot work it up in any way so as to 
make it fit for consumption. You will notice there are 
two cases in the list where the quantity was 3-10th. of 
a grain and 7-10th of a grain. 


11870. (Chairman.) What is a regenerator ? 


(Professor Thorpe.) It is a very crude carbonate of 
potash, which is used to neutralise the acetic acid which 
is in the beer. 

(Witness.) In the second case in which that large 
quantity of arsenic occurred in the regenerator we 
intimated to the brewer that we could not allow him. to 
use it, and we also sent a letter to the people who had 
made it, warning them of the quantity of arsenic that 
it contained, We did that last December, but I cannot 
find that we have heard from them since. 


(Professor Thorpe.) I can supply the members of the 
Commission with the facts of that case, if you have not 
them on the papers. The makers of that article, on 
receiving the letter from the Board, came to see me 
about it, and gave me the history of the whole thing. 
The material came from France, and they threw it back 
upon the persons who sold it to them, 

(Chairman.) I notice there is a ‘“ beer-softening 
material” which contains 7-10th of a grain of arsenic 
per lb. 

(Professor Thorpe.) That is used for softening the 
water. 

11871. (Chairman.) Is that prohibited ? 

(Witness.) That, would be prohibited. I have not the 
actual facts.of the case here, but I fancy that would 
be one of the articles which they would ask us to be 
allowed to use, 


11872. It would depend on what quantity of it was 


‘used as to how far it might poison the beer. If a very 


small quantity was used in a large quantity of beer it 
might possibly not cause the beer to be injurious to 
health ?—Probably that would be the case—that only 
a very small quantity would be used for softening the 
water. 

11875. For softening the water before commencing the 
mash ?—Yes, 

11874. Then the results of the analyses of samples of 
glucose, colouring solution, and caramel are given. In 
the case of glucose, I see that one sample contained 
1-120th of a grain; that is about twice the 1-250th in the 
In both the cases of glucose men- 
tioned in Table 2 we warned the brewer. We in- 
structed our officer to inform the brewer that the 
samples of glucose contained more arsenic than should 
be present, and instructed him to call the traders’ atten- 
tion to the laboratory certificate of analysis. The report 
received was: “Trader informed of the analysis; use 
of this glucose discontinued.” 

11875. I notice that the sample of colouring solution 
contained 1-40th grain of arsenic per lb, Was any order 
made with reference to that?—A very small portion of 
that would be used in a barrel of beer. 


11876. So that probably that would not add 1-200th 
of a grain to the beer itself ?—I shoyld think not, 


11877. Was that allowed to pass because it was a very 
smal] quantity ?—I think in all the cases given in this 
table it may be taken that we have practically stoppea 
the use of the particular material. 


{Professor Thorpe.) I should like to make that quite 
clear, Because a substance is onlr used in a smal 
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quantity, we have never considered that « sufficient ex- Sir H. 

cuse for the use of arsenicated material. Primrose. 
11878. (Chairman.) It appears from Table 2 that the April 190 

samples of caramel were largely arsenicated ; they con- 3 Apri | 


tain + and 1-5th of a grain of arsenic per lb. ?—Yes, In 





both those cases we informed the people that the sub- in caramel ; 


stance was absolutely inadmissible for use in brewing. 
11879. Then I notice there is a “ hop compo”’ 


contain- in “hop 


ing 1 grain of arsenic per |b. P?—Yes, That was rather a compo.” 


remarkable case, because not only arsenic, but anti- 
mony in a very large quantity was present—25 grains 
per lb, We immediately sent an inspector down to the 
country place to thoroughly investigate the facts, and 
it proved to be the result of an accident. The material 
was made by a chemist, who also made horse powders— 
powders that are given to horses to make their coats 
shine—and he had apparently used the vessel in which 
he had been making the horse powders for making this 
hop compo, 

11880. (Sir William Church.) Do you know what hop 
compo consists of ?—I suppose it was a hop substitute. 
I have the particulars of that case, I think. 


(Professor Thorpe.) I can supply you with the parti- 
culars, if you would like to know them. It consists of 
a large proportion of hops. 

(Sir William Church.) The question I want to know 
is: did it contain hops ? 

(Professor Thorpe.) Yes, with a considerable propor- 
tion of an astringent bitter, chiretta, and tannic acid. 


‘Sir William Church.) I only wanted to know whether 
“hop compound ” really did contain hops at all. T sup- 
pose it is probably made of inferior hops, which have 
lost their flavour, and then flavoured with another bitter, 

(Professor Thorpe.) I know nothing about the quality 
of the hops, 


(Sir William Church.) You did not estimate the 
amount of lupuline? 


11881. (Chairman.) Is there any legal way of apply- 
img severe punishment for such a fearful piece of care 
lessness as preparing an ingredient for brewers in a 
vessel that has been used for arsenic and not washed ?— 
The law does not give our Board any power, I do 
not know what power the local authority might have. 
Also, I do not know whether, under the laws relating to 
chemists, there can be any punishment for such a 
thing as that. When we sent our inspector we told him 
to at once put himself in communication with the officer 
of the local sanitary authority, because we felt we had 
no particular power to deal with it, and that our busi- 
ness was to set them to work to examine into it, 


11882. Was the person who made this mistake a manu- 
facturing chemist supplying materials to a brewery ?— 
Not, { think, on a large scale. I will see what the report 
of our inspector actually was. 


11883. (Sir William Church.) The chemist would only 
be liable to a civil action by anybody who was damaged 
by using improperly prepared material ?—That, I should 
imagine, would be the case. This is what our inspector 
reported : 18 parts of hop, 12 parts powdered chiretta, 
three parts tannic acid. The following certificate had 
been given by Mr. Norman Tate, of Liverpool, dated 
30th November, 1882: “I hereby certify that I have 
made a careful examination of A.B. Hop Composi- 
tion, and find it to be composed of vegetable 
matter capable of imparting to malt liquors an agree- 
able bitter flavour, and of good keeping qualities, There 
is nothing of an injurious character present. I consider 
this compound to be a good tonic bitter, possessed. of 
properties which render it an excellent substitute for 
hops in the brewing of- ales and other malt liquors.” 
Apparently, the sales in 1884 were upwards of 150. The 
purchasers were either brewers in a small way or agents. 
No name of any importance appears in the list. In the 
following year the sales fell off considerably, and the de- 
cline was still more marked in subsequent years, until 
on the 29th April, 1896, the credit sales appear to have 
ceased altogether. Since then a few ready-money sales of 
small quantities have been effected, but of them no 
record has been kept. Therefore, of late years it has 
been very little used. Since hops have been. cheap there 
is no particular inducement to use it. 


11884. Was that particular hop composition tested 
in February, 1903 ?—That is so. 


11885. Was that a residue of an original composition, 
or has it been made up at different times from 1887 
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till 1905 in small quantities?—Yes; only in small 
quantities, I gather. 


11886. Was it made by the same maker who made it 
originally ?>—Yes. He says the firm is highly respectable, 
and does a good business, but, apparently, largely in 
veterinary medicines of various kinds, and it was that 
which produced the accident. When they were first told 
of it they said they could not conceive how it happened. 
It was only on going into the details of their business 
that it was brought out pretty clearly that that was 
what had happened—that they had used the same vessel 
for this stuff that they had used for some of their 
veterinary compositions. 

11887. That accident occurred in the establishment of 
the manufacturing chemist who sold it 2—Yes, 


(Professor Thorpe.) I should like to add that the 
arsenic was an impurity of the antimony. Arsenic, pre- 
sumably, is not present in the hops or in the chiretta, 
or-in the tannic acid. 


(Chairman.) It presumably came in with the anti- 
mony ? 

(Professor Thorpe.) Yes, Arsenic is a very frequent 
concomitant of antimony. Most antimonial prepara- 
tions contain small quantities of arsenic. 


11888. (Chairman.) Have you heard of the case of a. 


manufacturing chemist in London who very nearly 
caused the death of a son of Mr. Ludwig Mond by 
making a mistake in his factory through putting in 
arsenic powder instead of another white powder ?—Yes, 
T'seem to have seen something about it in the papers. 


11889. I do not know whether an inquiry was held at 
the time, or whether there was any question of taking 
steps to prevent such an accident ?—That would hardly 
come within our province. 


11890. Knowing what the present state of legislation 
is, does it appear to you that some protective legisla- 
tion is wanted to diminish the liability of such acci- 


dents ?—I do not really feel able to speak about that. 
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My impression is that there is already sufficient respon- 
sibility imposed upon chemists. They have to be pro- 
perly qualified, and I suppose they have to take the 
consequence of any mistakes they make. 

11891. And the mistakes their workmen make 2—Yes. 

11892. (Dr. Whitelegge.) Do you refer to the phar- 
maceutical chemists or chemists in the broader sense !— 
Pharmaceutical chemists. 


11895. The manufacturer to whom you are referring 
was a pharmaceutical chemist ?—Yes, he was. I do 
not know whether Dr. Thorpe heard anything more frem 
the medical officer of health in that particular case. 

(Professor Thorpe.) No. 

11894. (Sir William Hart-Dyke.) In regard to the 
question of forbidding the use of these articles, as you 
have done, in brewing, will you tell us about what per. 
centage of arsenic you take as dangerous ?—I think, ac- 
cording to this classification here, we should not draw 
the attention of the brewer to a less quantity of arsenic 
than 1-250th grain per pound, or 1-100th grain per gal- 
lon. 

11895. Speaking generally, that would be about the 
percentage ?_Yes. 


11896. Do you think there should be a fixed standard 
of the atnount of arsenic which would cause danger to 
the consumer ?—T do not know that I am very well quali- 
fied to speak about that. I should like, if I may say 
so, first of all to finish my evidence, and then hand in 
the report of this Committee on Tests, copies of which 
I have already furnished to the Secretary. The idea of 
the committee was to enable the Commission to form a 
judgment as to what should be said upon a point of that 
kind. The table on page 11 of the report gives certain 
graduated rates of arsenical contamination, and it 
would be open to the Commission to select some one 
or other of the degrees in that table as a standard for 
the tests to be officially prescribed. 

11897. This report which you have handed in is for the 
purpose of assisting the Commission in coming to some 
conclusion as toa standard 7—Yes. 

11898. And you think it would be well for them to 
do so?—That is what the Board are hoping the Com- 
mission will do. 

11899. Do you think if that were done on the autho- 
rity of the Commission it would be of assistance to the 
Board in future in carrying out their duties of protect - 
ing the publis from danger ?—Yes. 
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11900. In your notice of November 14th to the brewers 
you mention, do you not, that your Board have been 
considering fuller measures which might be necessary ? 
—Yes. 


11901. And you indicate, do you not, what direction 
you think those measures shouid take ?—That was in- 
tended to refer to the recommendation of this Commis- 
sion that we should possess and exercise certain powers. 
That merely refers to the fact that we were considering 
whether we should take steps to obtain from Parlia- 
ment those powers. 

11902. The powers which we indicated in the first 
report of the Commission ?—Yes. 

11905. I think the Chairman put a question to you 
with regard to whether you should not possess some 
punitive power—for instance, in cases of gross careless- 
ness, whether it would not be better that you should 
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be able to signalise your authority more emphatically - 


by having some power of punishment in such cases 7— 
I do not think it would be easy to give us powers in 
reference to the makers of materials. Our powers. | 
think, ought to be limited to dealing with the brewers 
and the brewing trade rather than that we should go 
outside. 


11904. In fact, you would not like, as regards ad. 
ministration—that is, the protection of the Revenue— 
to go outside your original sphere of duty ?—No. 


11905. You rather indicated, I think, when you first 
gave evidence before us, when you were pressed on the 
matter, that there would be a difficulty in dealing with 
this question ?—Yes. 


11906. I think you were rather afraid, were you not, 
that there would be grave difficulty in trying to go 
outside your duties as laid down by Parliament, 
were to go in for a crusade for the protection of the pub- 
lic against poisoning? I think you said 
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ment had better do that ?—I think the view of the Board and relation 
has always been that we should limit ourselves as closely to revenue 
as possible to what is our special duty, namely, collect- questions. 


ing the revenue ; but I admitted on the last occasion 
when I gave evidence, if I remember right, that inas- 
much as the collection of the revenue creates a certain 
machinery, it might be usefully used for the protection 
of the public health in this matter, and that within 
reasonable limits I thought the Board ought to accept 
certain responsibility in that direction. 


11907. Speaking generally, do you think what you 
have done already is about as far as you ought to go 
for the absolute protection of the public 7—I think it is. 


11908. I am not criticising what you have done—I 
think your Department have done a great deal—but do 
you think you thave gone as far as you ought ?—I think 
we have gone as far as we ought or as far ag we can with 
the existing law. But I am quite in favour of amend- 
ing the law so as to give the power that is contemplated 
in the first report of this Commission, of enabling us 
to require brewers to see that they use no ingredients 
or no materials that do not satisfy a certain test, and 
that having considered the report of this Tests Com- 
mittee, and on the advice 5f ihis Commission we should 
then say that no ingredients should be used that would 
not pass such and such a standard in this table. 

11909. That would be giving you much greater powers 
of administration, would it not ?—Yes. 


11910. It would be extending the supervision which 
you now exercise to amuch greater power of administra- 
tion ?—It would give us this power, that in the event 
of our discovering materials in a brewery which did not 
satisfy the required test, it would enable us to lay ou: 
hands upon them. Our position now as regards malt 
is this, that however badly contaminated it may be, we 
have no power to do anything except to tell the brewer 
that if he uses it he uses jit at his own risk, and in a bal 
case we should do as we did in one of the cases men. 
tioned in the table, where the malt was very seriously 
contaminated—warn the brewer that he must not on any 
account use it, and unless he guaranteed that he did 
not, and satisfied our officer that he did not, we should 
communicate with the medical officer for the district, 
and then of course he would run the risk of having his 
beer sampled in the public-house. 

11911. All the larger breweries have their own ana- 
lysts, have they not 7—Yes, I believe nearly all of them 
have. 

11912. And therefore a letter such as yours of Novem- 
ber 14th would have a great effect, would it not, amongst 
all the brewers in forcing them to take the greatest pos- 
sible care in regard to their tests+~—Yes. I think we 
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have every reason to be sure that the brewers themselves 
would really welcome legislation and intervention on 
our part of that kind. It is to their interests to be pro- 
tected from the risks of such another occurrence aS 
took place two or three years ago. 


11913. You are aware, perhaps, that under the Sale 
ot Food and Drugs Act there is no power of doing what 
you are able +o do in your own Department—there is 
no power of entry for the purpose of examining mate- 
rials in the process of manufacture ?—No. 


11914. Hither in food or in the case of a brewery ?— 
Yes. 

11915. But you are aware Of the fact that the Sale of 
Food and Drugs Act gives the power of testing samples 
of the finished material ?—Yes. 


11916. Therefore, as regards yourselves and the Local 
Government Board, you have a power which very much 
exceeds anything which the Local Government Board 
possess under the Sale of Hood and Drugs Act 1_Yes, 
that 1s so. 


11917. You have full power to test every one of those 
articles as you have done in this case, and although 
you have no punitive power, you can give a severe warn- 
ing to the brewer in regard to the use of the articles /— 
Yes, we have a right to take a sample of any article in 
a brewery that is used in the manufacture of beer, and 
to test it. 

11918. It may be outside the scope of your Depart- 
ment, but I should like to ask you a question on this 
point. You have had some experience in dealing with 
this question, but, of course, you are restricted to the 
brewing trade, I apprehend ?—Yes. 

11919. Do you think it would be a good thing to 
extend the powers of the Sale of Food and Drugs Act, 
so as to give the power of examining samples and of en- 
try to the premises of manufacturers to the Local 
Government Board?—That is rather a big question. 
My personal opinion would be that if it were estab- 
lished that there was any real necessity for it, then 
T think perhaps it ought to be done, but I think it 
ought to be fully established that there is in particular 
cases such a risk to the public health that some sort 
of Government intervention and control is necessary. 


11920. You think it would be a rather hazardous 
step to take unless there was some very obvious dan- 
ee as regards poisoning or injury to the public health ? 
—Yes. : 

11921. And that that should be well established first 
before we ought to ask Parliament to grant such an 
amendment to the Sale of Food and Drugs Act as would 
give a right of entry to premises at all times?—I do. 
After all, the difficulties of determination are very con- 
siderable. The consequences of a mistake, say, on the 
part of an analyst who condemned something on in- 
sufficient grounds, might cause very serious loss and 
great inconvenience. 


11922. I suppose you have had much greater facili- 
ties placed at your disposal in dealing with brewers 
and others connected with the trade in the last year 
or two, after what has been termed the Manchester 
scare P—Yes, 


11923. And you have found in several cases that the 
trade have been very anxious to meet you in every 
way, and give you every information and facility ?— 
Yes, that is most marked. 


11924. (Sir William Church.) Taking these two tables 
and leaving malt out of consideration, is there any rea- 
son that you see why the other substances should not 
always be absolutely arsenic free; these are things 
which the Revenue have allowed to be used in beer, 
in addition to what are the proper and normal con- 
stituents of beer ?—Yes. 


11925. Is there any objection whatever to it being 
laid down that any of these substitutes, whether they 
be yeast foods, or hop substitutes, or preservatives, 
should all be arsenic free?—I think not, with possibly 
one exception, and that is glucose. I think, from the 
method of its manufacture, a trace of arsenic would 
very often appear, and that to get it absolutely free 
would be extremely difficult, quite,As difficult as, say, 
with malt. I suppose that with malt a very slight 
change in the fuel used and so on would produce a 
trace of arsenic in the malt. In the same way it is 
my impression that from the method of the manufacture 
of glucose faint traces of arsenic might be found in 
a very large number of cases; that is to say, if you 
insisted upon absolute freedom from arsenic in glucose 
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you might have to reject very large quantities of thas 
article which are really perfectly safe and harmless. 


11926. According to Table 1, only two samples of 
glucose contained more than 1-250th of a grain of 
arsenic per lb. ?—-That is so; but you see that a very 
considerable quantity, 130, did contain traces. 


11927. But what is your opinion with regard to the 
other substances which are used in smaller quantities, 
and which are not necessary really in the production ot 
beer?—I do not see any objection to insisting upon 
absolute freedom in their case. There is also this tw 
be said, that they are used in very small quantities. 

11928. That does not matter. It seems to me that 
in regard to peptomides and regenerators and beer 
softeners and colouring solutions and hop compounds, 
there is no reason why it should not be laid down 
that if used at all they should be absolutely arsenic 
free >—No, I see no reason either. 

11929. Passing away from those ingredients, and con- 
sidering the glucose and malt together, seeing that 
such a very large percentage of the materials that you 
have examined would give less than 1-100th of a grain 
per gallon in the finished beer, would there be any 
hardship in laying down 1-100th of a grain as the stan- 
dard, so that allowing, as is going to be suggested 
‘to us to-day, a 25 per cent. margin for error by the 
analytical chemist, any beer in which 1-75th of a grain 
of arsenic per gallon was found, would necessarily be 
condemned ?——I should say not. I think with these 
figures one would say that would not be an excessively 
exacting test. 


11930. At all events, you say there would be no diffi- 
culty in brewers working to a standard of 1-50th of a 
grain per gallon?—No, certainly not. ; 

11931. And you do not think there would be any 
real interference with the trade in making them work 
to a standard of 1-100th of a grain per gallon?—No. I 
think, looking to the very small proportion of the 1,200 
odd samples that we have taken, which are, I think, 
very representative of the general materials used, and 
looking at the very small proportion of those that have, 
as a matter of fact, been found to contain arsenic equal 
to 1-100th of a grain per gallon, there would be no 
hardship in fixing that as a standard. 

11932. Whether it gets in through the malt or through 
the glucose seems to me to be immaterial so long as 
your finished beer is harmless ?—Yes. 


11933. I suppose you would lay down as your stan- 
dard for glucose a more stringent test than for beer. 
Glucose, I take it, is a substance that you can keep 
under observation much easier than you can malt ?— 
Certainly. 

11934. And, therefore, you might have a more strin- 
gent and more constant examination of glucose than 
you could of malt, and it would be desirable that the 
amount of arsenic that was allowed in glucose should be 
smaller than the amount which was allowed in malt ?— 
It seems to me that you might have the same standard 
when converted into grains per gallon. 


11935. I was proposing that you should have a still 
more stringent standard for glucose. Supposing 20 per 
cent. of glucose was used in brewing, I was proposing 
that it should contain, say, not more than would give 
1-500th of a grain of arsenic per gallon in the beer I 
I do not quite see it. Of course, as regards the use 
of glucose for other purposes than beer, it may be an- 
other question. As regards beer, would there be any 
particular object in fixing a higher standard for glucose 
than for malt with reference to the quantity of arsenic 
that would ‘appear in the beer? 

11936. There is no need for glucose to contain arsenic. 
Although it is likely to contain traces of arsenic, as 
we see from the table, there is rather a larger propor- 
tion which is returned as arsenic free than as containing 
arsenic ?—That is so. 


11937. And, therefore, as it is a substance over which 
you can easily keep a close inspection, why should there 
not be a fairly stringent test for it?—That is a point 
which may be worth considering. Looking to the in- 
sidiousness of arsenic, and to the difficulty of absolutel 
keeping it out from such an article as glucose, T think 
it would be rather hard upon the glucose makers to 
impose too stringent a test. I am rather inclined to 
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think, as far as dealing with beer is concerned, it | 


would be better to consider a standard with re*erence 
to wort or beer than with reference to the material. 


11938. IT am afraid I have not got the references, 
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but I think we have had evidence from glucose makers 
that there would be no difficulty in manufacturing 
glucose so that it would not contain more than an 
infinitesimal part of arsenic ?—If that were so, I should 
see no objection at all. I am speaking without know- 
ae of what would be an unduly severe test on glucose 
makers. 


11939. Do you think that if it were laid down that 
all beers containing more than, we will say, 1-75th or 
1-50th of a grain of arsenic per gallon in the finished 
article should be destroyed or condemned, that that 
would impose any insuperable d‘fficulty on the brewer ? 
—No, I do not suppose it would. 


11940. (Dr. Whitelegge-) I understand that the Com- 
mittee’s report is intended to prescribe certain tests, 
is it not >—Yes. 

11941. Have you understood that in the sense of 
prescribing methods of analysis as distinct from pre- 
scribing standards?—Yes. I understand that the Com- 
m'ttee recommend that particular method of analysis. 
I do not know whether it would be necessary to make 
it imperative, but I should think it would be better 
to require that the standard should be with reference 
to the method of analysis—that the standard should 
be understood tto include the method of analysis as 
recommended in this report. 


11942. But, given the methods of analysis which the 
Committee recommend, do you regard their report as 
proposing the standards ?—Do I understand this as re- 
commending the standards? 


11945. Yes?—I understand the report to’ leave that 
open for further consideration. It gives the material 
for fixing a standard, but does not itself recommend any 
definite standard. 

11944. Then, if I follow you rightly, you think the 
Commission should now consider standards upon which 
the Board of Inland Revenue might work?—Yes. What 
the Board are hoping is that the Commission, taking 
this Committee’s report, will give some indication as 
to the scale of tests in the table on page 11 of that re- 

ort, and suggest some one at which we might draw the 
ine, and say that anything that would not pass it 
must be prohibited and not allowed to be used. 


11945. The table on page 11 specifies different quanti- 
ties of different groups of substances to be taken for 
analysis ?—Yes. 

11946. For example, 10 grammes of malt are sug- 
gested, but only 5 grammes of sugar; do you regard 
that as a suggestion that there should be a more lenient 
standard for the one than for the other?—No. I am 
afraid I am not sufficiently acquainted with the scienti- 
fic part of the subject, but I understood that as merely 
representing convenient quantities. 


11947. For the convenience of analysis ?—Yes. 


11948. But consistently with the general assumption 
that arsenic ought to be kept out as far as possible? I 
think you told us, in regard to the individual cases 
that have come under the notice of the Board, the small- 
ness of proportions in finished beer should not be 
accepted as an excuse for a large percentage of arsenic 
in the ingredient ’—No. I think we should have power 
to deal with the ingredients to the extent of being able 
to stop theiruse. I believe the brewing interests would 
prefer that for the purpose of legal proceedings there 
should be some stage in the process of manufacture 
taken as the point at which analysis should be made, 
preferably the wort stage. But, apart from the ques- 
tion of proceedings in the way of prosecution, I think 
we ought to be able to lay our hands, so to speak, upon 
articles that were largely contaminated with arsenic, 
and order them not to be used. 


11949. Make it penal to use them ?—Yes. 
11950. Which would not be altogether consistent with 


an exclusive standard for wort or finished beer?—No, 
I shculd not have a wholly exclusive standard. As a 


_ matter of fact, I do not think there would be any real 


question of proceeding on the materials, because I can- 
not conceive that a brewer who was informed that cer- 
tain materials were seriously contaminated would care 
to go en with them. 

11951. ‘in reference to malt and chemicals, the legal 
position is the same as it was before the Order of 1901 
was issued ?—Yes, the Order of 1901 only affected glu- 
cose and invert sugar. 

11952. I understand that was an Order of the Trea- 
sury, not the Board of Inland Revenue ?—It was an 
Order of th» Treasury under the Revenue Act of 1888. 
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11955. If the Treasury had thought fit, I suppose 
there was no legal reason against going further and 
specifying other ingredients, such as malt?—No. I 
cannot myself see, if it was right to prohibit glucose or 
invert sugar, why you should not equally have pro- 
hibited malt. As a matter of fact, I think the reason 
why nothing was said about malt was that first of all 
not nearly as much was known then as is known now 
as regards the extent to which malt is capable of being 
contaminated with arsenic; and in the second place it 
was perhaps going too far; it was, in other words, 
imposing on brewers a task that was pre-eminently a 
difficult one of determining how and when and what 
things were contaminated. It would have applied t 
the whole of their materials. 


11954. Have the officers of the Board of Inland Re- 
venue power to enter the premises of maltsters for sale ? 
—-No, not maltsters. 


11955. The tables which you have given us state the 
seriousness of the arsenic contained to two degrees ; 
first, as I follow it, where the proportion of arsenic 
which it would impart to beer does not exceed 1-100th 
of a grain per gallon ?—Yes. 


11956. And the other in which it does exceed that 
proportion ?—Yes. 

11957. I suppose that is adepted as a standard in a 
general way only, and it proceeds on the assumption 
that there is no other arsenic added to the beer ?—-Yes. 


11958. So that if we had arsenic contributed to the 
same beer by different ingredients, the finished beer 
would contain far more than the 1-100th that the other 
ingredients might yield ?—That no doubt might be so. 


(Professor Thorpe.) Would you mind repeating the 
question ; I did not hear it thoroughly ? 


(Dr. Whitelegge.) The finished beer might and must 
contain more than 1-100th of a grain if each of several 
ingredients were contributing at the rate of 1-100th of 
a grain. 

(Professor Thorpe.) It depends on the amounts used 
I should like to point out with reference to that question 
exactly how these particular quantities in the Com- 
mittee’s report which were selected for testing were 
selected by the members of the Committee. I may 
remind the Commission that the general principle on 
which we went was that it had been proved that beer 
made with due attention to carefulness on the part of 
the brewer could contain and did contain less than 
1-100th of a grain per gallon of arsenic. There 
seemed to be, therefore, no particular reason why 
a sample of beer should contain more, because 
it had been proved to us, by the analysis of a 
large number of samples, that a great many of them did 
contain less. Having determined that a sample of beer 
need not contain more, when manufactured with ordi- 
nary attention to care in the selection of materials, we 
then proceeded to lay down convenient amounts of the 
several ingredients, such that none of them when used 
in very much larger quantity than they conceivably 
could be used would contribute arsenic to the beer to the 
extent of 1-100th of a grain. The quantities of malt, 
for example, taken for the test, the quantities of invert 
sugar taken for the test, the proportion of hops taken 
for the test, the proportion of chemicals which may be 
used, preservatives, and so forth, are always far larger 
than would be present in a gallon of beer containing 
1-100th of a grain of arsenic, so that, as a matter of 
fact, the individual tests applied to the ingredients are 
far more rigorous than they are either to the wort or to 
the finished beer. What I mean is, assuming that 
every one of these ingredients passed its test, then it 
is inconceiveable that the beer should contain an 
amount of arsenic up to 1-100th of a grain. 


(Dr. Whitelegge.) Even if all contained a little arsenic 
and were added together ? 


(Professor Thorpe.) Yes ; the finished beer or the wort 
would not contain as much as 1-100th of a grain. 


11959. (Sir William Hart Dyke.) Is there any evi- 
dence thiat guarantees given by importers of glucose, or 
their agents, can be relied on as a safeguard ?—I do not 
know that we have any positive evidence on that point. 
Some of the manufacturers of glucose, certainly the 
largest manufacturer of glucose, has a well equipped 
laboratory and very competent chemists, and I should 
imagine that any guarantee given by him would be very 
trustworthy. JI do not know to what extent cther giu- 
cose manufacturers may do the same. ; 


(Professor Thorpe.) I think you may inform the Gam- 
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See mission that there are only seven or eight manufac- 
H. Primrose. turers of glucose, and that they all have chemists. 
5 11960. (Sir William Hart Dyke.) J do not know 
8 April 1903. whether you are aware of the fact that we have had 
———= evidence as to the way in which American glucose may 
be guaranteed. For instance, one witness states at Ques- 
tion 8794: “The merchant does not have it analysed, 
but he guarantees it in that guarantee to the broker. 
The broker does not have it analysed, but he guarantees 
it on the merchant’s guarantee to the consumer. So 
thiat they guarantee a thing of-which they have no 
personal knowledge whatever.” I did not know whether 
you were aware of that ?—No. 
11961. Haye you any knowledge in regard to the de- 
struction of beer since 1901 ; have any brewers claimed 
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ingredients; do you think it would be an advantage 


Sir 


to the Board of Inland Revenue, in cases where health H. Primrose. 


questions were involved, to have such a body to refer 


to2?—I do not feel that we ourselves are in need of such 3 April 1 


a body ; I think we are satisfied with our own staff. 


11963. With reference to the precautions which you 
have taken in the last year or two, has that involved 
any addition to your staff ?—No. 


11964. You have been able to carry it out without any 
addition to the staff?—I do not think we have had to 
add to Dr. Thorpe’s staff. 


11965. (Professor Thorpe.) No, not in consequence of 
this ?—We certainly have not added to the Excise staff. 


11966. (Sir William Hart Dyke.) Of course, if you 
had larger powers thrown upon you of administration 
that might involve an increase in your staff ?—I do not 
think so, if we did not go beyond what the Commission 
has already recommended ; I do not think it would add 
seriously to our work. After all, it only means taking 
a certain amount of samples. 


11967. You have machinery there; that is the grea: 
point ?—-Yes, we have the machinery, and the mere 
existence of the machinery would probably prevent any 
creat mischief. 


Mr. Atrrep Henry ALLEN, called; and Examined. 


arsenical rebate on account of beer which they found contained 

beer since = to much arsenic and consequently had destroyed ?—I 

1901. do not recall any cases of that kind ; in fact, I cannot 
recall any case since the Manchester scare in which we 
have had an application. I think in one of the cases 
on that list a certain amount of the beer was destroyed, 
but they did not make any claim for the duty. 

Court of 11962. We have had various recommendations regard- 

Reference. ing the establishment of a scientific court of reference 
to determine standards of purity in foods and food 

an ce A 11968. (Chairman.) You are an analytical and con- 

LCM. 


sulting chemist, and have been in practice in Sheftield 
for upwards of 50 years ?—I have. 

11969. You are a Fellow of the Institute of Chemistry, 
a Past-President of the Society of Public Analysts, and 
now a Vice-President, and you are Public Analyst for 
the West Riding of Yorkshire, the City of Sheffield, 
and several smaller boroughs *—I am. 


11970. You have had an extensive experience in the 
analysis of articles purchased under the Sale of Food 
and Drugs Act, and have, within the last few years, 
analysed numerous samples of beer, with the object of 
detecting contamination by arsenic?—Yes. In many 
instances arsenic has proved to be present. The maxi- 
mum quantity I have met with has been about one 
grain per gallon. In many instances the proportion 
of arsenic was very small, frequently under 1-100th of 
a grain per gallon, expressed in terms of arsenious 
oxide. In some other cases arsenic was detected, but the 
quantity must have been much smaller than that. I 
am prepared to detail, or, at any rate, to outline the 
method I used for examination, if it is of interest to 
the Commission, but otherwise it is on record. I do 
not know that I need trouble the Commission with the 
details of the process, unless Professor Thorpe desires it. 


11971. Was the maximum quantity of one grain’ of 
arsenic per gallon found in the beer in which Bostock’s 
sugars were used ?—I do not know the origin of all the 
beers that came to me; they came to me under the Sale 
of Food and Drugs Act with numbers, and I have no 
means of tracing their origin. 

11972. (Professor Thorpe.) From the local authorities ? 
—Yes. There is no doubt that in some cases arsenic 
was present in the malt used, as we know it is apt to be 
on the outside of the malt; and in other instances I 
know that the brewers were customers of Bostiock’s, and 
that the beers must have been derived from Bostock’s 
stock, but I know nothing about some other cases. 


11973. (Chairman.) Ordinarily, at present, is the 
amount of arsenic in ‘beer under 1-100th of a gram per 
gallon +-Since attention has been directed to the mat- 
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acre oe ee the brewers and maltsters have been more careful, 
1-1000th and it is much less than that, as a rule; In fact, I con- 
erain per s‘antly report that I am unable to find any trace of 
gallon. arsenic. Since the trouble arose, brewers and malt- 


sters have frequently sent samples to me privately to 
know whether they are free from arsenic, and the 
majority of them now show no arsenic reaction. Of 
course, if you took a sufficient quantity, [ have no doubt 
you would obtain evidence of the presgnce of extremely 
minute quantities of arsenic, but I an speaking from a 
practical point of view; the amounts are below 1-1000th 
of a grain per gallon—quite insignificant. 

11974. Could you tell it was below 1-100th of a grain 
per gallon; do you discriminate between 1-300th and 
1-100th of a grain ?—I can get indications, giving quan- 
tities roughly down to 1-700th of a grain. If it 1s seme- 


thing less than that, I talk of it as a 1-1000th of a 
grain, more or less. 


11975. What process of analysis have you employed # 
—I formerly employed a process of determination based 
on precipitation of the arsenic on metallic copper, as 
in Reinsch’s process, resolution of the arsenical deposit 
by an oxidising agent, and distillation of the solution 
thus obtained with fuming hydrochloric acid and a re- 
ducing agent. The distillate contained all the arsenic 
in the form of arsenious oxide, and its amount was 
determined after neutralisation by titration with a very 
weak solution of iodine. The results by this process 
were very satisfactory, and I repeatedly proved the 
method to be capable of giving accurate results. It 
had, however, the disadvantage of requiring the use of 
a considerable quantity of beer, not less than 500cc. 
being requisite, and twice this quantity being desirable. 
Hence, at the time I employed this process, it became 
necessary to make small purchases of beer, with a view 
of iascertaining if arsenic were present; and then to 
purchase large quantities, at least one gallon, for the 
purpose of a quantitative determination, on which a cer- 
tificate could be based. I have now abandoned the 
above process in favour of the Marsh-Berzelius method, 
employed with certain precautions. I think this pro- 
cess the best at present known, or, at any rate, it is the 
best known to me, for dealing with minute quantities of 
arsenic, and it has the advantage of being available with 
a very small quantity of beer. The results are only 
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approximate, but this fact being recognised, they are 


sufficiently exact for practical purposes. 


11976. I believe you were one of the members of the 
Joint Committee of Public Analysts and Chemical In- 
dustry ?—I was. 


11977. So that you have now had considerable experi- 
ence of the working of the tests?~Yes. In other words, 
I was in the minority in using a modified Reinsch pro- 
cess; for a long time I could not succeed well with the 
Marsh-Berzelius process, but ultimately, with certain 
precautions, which T thought and think essential, 1 
got excellent results, and have never had a bad result 
since. So that I have modified my opinion. I always 
regarded the process I used to emplov as clumsy, and 
requiring an undesirably large quantity of beer ; but 
now I can get good results, more satisfactory results, 
and, I think, quite as accurate results; by the Marsh 
Berzelius process with quite small quantities of beer. 

11978. Do you get as satisfactory results by the 
Marsh-Berzelius process with small quantities of beer 
as you formerly got with large quantities by the Reinsch 
method ?~Yes. 

11979. As satisfactory ?~As satisfactory. 

11980. And as approximately accurate ?—Yes, accu- 
rate enough for our purposes. 

11981. Do you approve of prescribing any process of 
analysis officially ?—No. I deprecate the official pre- 
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' Mr. A. H, scription of any process of analysis, however excellent, 
Allen. as ‘being practically fatal to improvement in the future. 
ae Having in view the fact that the Marsh-Berzelius pro- 

3 April 1903. cess is an arbitrary one, in which exact attention to 

details is essential, the personal equation. in its em- 


In fixing ployment is considerable. On this aecount, if any 
standard limit of arsenic is recommended by the Commission, 
quantity a it is desirable to leave a margin for unavoidable differ- 
margm ences in the analytical results. Thus, should it be 


should be the opinion of the Commission that 1-100th of a grain 
allowed for of argenious oxide per gallon of beer is the maximum 
ee amount which should be tolerated, the official limit 
mmcrences 10 recommended should not be less than 1-125th grain, thus 


analysis. allowing 20 per cent. of the total for divergencies. 


11982. (Chairman.) You say the official limit recom- 
mended should not be less than 1-125th of a grain; 
should not that be not greater than 1-125th ?—No, it is 
less; in other words, they. should prescribe that the 
amount of arsenic should not exceed 1-125th, and, there- 
fore, the limit should not be less than 1-125th. 


11985. What principle do you follow in reporting on 
samples of beer ?—In reporting on samples of beer, I 
am in the habit of stating that “the sample contains a. 
material quantity of arsenic, J estimate the proportion 
analysts’ of arsenic present at .” In the event of very 
‘eport on small quantities of arsenic being found, I state that “A 
eer samples. minute trace of arsenic was present, but the quantity 

was too small to enable any determination to be made.” 
There are such things as very zealous authorities anxious 
to secure absolute purity of food and drugs, and some- 
times one finds it desirable to certify in such a manner 
as to show that the quantity of arsenic is very minute ; 
and, therefore, although one is bound to say one finds 
it, yet, if no determination can be made, it practically 
precludes any possibility of proceedings, andi that is the 
reason why I have adopted these two alternative forms 
of statement in my certificates. 

11984. When you estimate the proportion present at 
so much, do you mean to say it is less than, not greater 
‘than ?—No; I give the result as obtained by the Marsh- 
Berzelius process. ; 

11985. You estimate it ?I ascertain by analysis the 
proportion, present at so much. 

11986. Supposing it was so small as 1-250th of a grain, 
what would you say?—I should not have said that the 
quantity was a material quantity. If it were less than 

-1-250th, or down to that, I should, under usual circum- 
stances, report that there was a minute trace present. 
and avoid giving a figure. 

11987. You say a minute trace present; by that, you 
would mean less than how much?—I think it would 
depend upon who I was reporting to, whether I was 
reporting to a sanitary authority or whether I was re- 
porting to a brewer. In giving a certificate which a 
brewer can use, you want to inform him that there is 
arsenic there, and that he must take care; you want 
to convey to him that there is a.trace in it, but it 1s So 
emall that you cannot ascertain the quantity. That re- 
lieves his mind; but, at the same time, it makes him 
careful. But in the case of the sanitary authority, 1 
should go a little further, and say the proportion was 
not more than a certain quantity. I have gone down to 
1-500th of a grain, and 1-700th of a grain. I should 
state the actual figure to a sanitary authority, but, see- 
ing that it is also said to be minute, that, of course, 
precludes practically any possibility of proceedings. 
Sometimes proceedings are apt to be initiated under the 
Sale of Food and Drugs Act, not on beer, but on other 
things on which the public analyst is not im any sense 
consulted, and on which they might have taken other 
steps to call the attention of the vendor rather than by 
actual prosecution, and one has to word one’s certificate 

in such a manner as to be a guide to the local authority. 

In some parts of the Kingdom the inspector will pro- 

ceed on any certificate which he thinks bears a construc- 

tion that the article is not absolutely pure, and is not 
so well advised as he might be if he had to send all the 
offenders before a Committee, including the medical 
officer, and so on, who would be able to form a more 
decided opinion, and act, perhaps, with greater discre- 
tion. I have no doubt Dr. Whitelegge will appreciate 
what I mean in that wav. 


(Dr. Whitelegye.) Fully. 

11988. With regard to articles of food other than beer, 
have you made any investigation ?—Yes; but I have 
little to say, beyond what is probably already fully 
known to the Commission. I have strong reasons for 
believing that arsenical contamination has been due to 
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other sources than Bostock’s products and malt. Thus, My. 4-H. 

I found a sample of confectioners’ glucose syrup, of Allen. 

American manufacture, to be strongly arsenical. That. aaa 

was not Bostock’s; and the man wanted to know at the 3 April 19v3. 

time whether there was arsenic in the syrup. He said: 

“Is my gluccse right?” He brought it to me to Arsenic in 

analyse, and it was very strongly arsenical, confec- 
11989. (Sir William Hart Dyke.) Was there much of One® 

a percentage ?—I do not remember that I determined ° ~~ 

the percentage, but it was very strongly arsenical in- 

deed, comparable, I have no doubt, to Bostock’s 

samples; and I told him he must not use it. 





11990. (Chairman.) Was that glucose syrup imported 
from America?—Yes. It is used by confectioners. 


11991. I understand that you have not found arsenic 
in any samples of jam or marmalade ?—No. 

11992. Glucose is used in making jam and marmalade ? 
—Yes. We used to think that marmalade was made 
with sugar and oranges, but the Lord Chief Justice 
holds that you can put in glucose, and practically any- 
thing else. There is no definition of marmalade. 

11993. How is the flavour of marmalade given ?—i 
think it is given by the oranges chiefly. As I under- 
stand, the old-fashioned way of making orange marma- 
lade was with oranges and sugar; but the ordinary sugar 
—cane sugar—is now in part replaced by glucose; and 
the manufacturers say it keeps better because it is less 
likely to candy—the cane sugar is more liable to crys- 
tallise out, and that some people think objectionable. 
There may, therefore, be a good practical reason for 
partially replacing it with glucose! I am not in any 
way objecting to the use of glucose in that manner, 
only we have not got a definition, and we suffer so 
much in practice under the Sale of Food and Drugs Act 
from the want of an accurate definition of such articles 
as marmalade. 

11994. Is glucose as wholesome as cane sugar in mar- 
malade ?—It is equally a heat-producing food, and it is 
equally wholesome in the ordinary sense, provided it 
has no arsenic in it. I do not see that glucose is in 
any way a worse food than cane sugar. To certain 
invalids glucose would be more objectionable than 
cane sugar, but we are not proposing to legislate for 
special invalid cases. I do not object to glucose, if by 
glucose we mean inverted cane sugar or something 
which is strictly dextrose; but there are varieties of 
brewers’ glucose on the market which contain a large 
quantity of dextrin and indefinite substances, the nature 
of which is still a matter of dispute, and I do not like 
introducing indefinite substances into food. 


11995. Does “ right-handed ” and “left-handed” dis- 
criminate betwen cane sugar and glucose?—No, not 
quite. If you invert cane sugar by an acid or other 
means, it splits up into a mixture of dextrose or dextro- 
rotatory glucose and levulose or levo-rotatory glucose 
in equal parts. That mixture is a thing which would be 
produced gradually by the action of an acid, perhaps, in 
the boiling of the marmalade; but, while you should 
not use previously inverted sugar, it may be desirable 
that cane sugar should become inverted in the prepara- 
tion of the marmalade. I do not see any objection, from 
a physiological point of view, to the use of glucose, if by 
glucose you mean this invert sugar; but if you mean 


‘glucose such as is produced largely and employed in 


the manufacture of beer by the treatment of starch and 
starch-containing products with acids, then the products 
are different ; you have no levulose formed, but you have 
maltose formed, besides dextro-glucose, dextrin (a 
gummy substance of intermediate character), and more 
or less indefinite products, which we should like to 
know more about. 


11996. Do you consider that even the best glucose 
is not so wholesome as cane sugar or as inverted cane 
sugar ?—I should not like to say it is not so wholesome. 
I say we do not know all we should like about the 
glucose made from starch. We have certainly no evi- 
dence of ordinary glucose being injurious; the evidence 
is purely presumptive. 

11997. Have you found arsenic in borax ?—Yes. 

11998. And in glycerine?—As a rule, there is no 
arsenic in glycerine. I have had hundreds of samples of 
glycerine pass through my hands, and I think in only 
two or three have I found any arsenic. In one there 
was 1-20th of a grain per lb. 1-20th of a grain in 
a pound of glycerine is a very different thing from the 
20th of a grain in a pound of sugar, because you do not 
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take glycerine by the pound as a food, as a rule. Some 
people may take glycerine internally, but the quantity 
taken internally is generally very small, and, therefore, 
the 20th of a grain of arsenic in a lb. of glycerine is 
perhaps, after all, comparable to a tenth of that amount 
in a pound of sugar. But, still, there is no reason 
why the arsenic should be there, and I think we should 
aim in practice at getting food products as free from 
notably injurious substances like arsenic as we can, 

11999. Can glycerine be called a food product, or is 
it, technically, a drug?—A drug is defined by the Sale 
of Foods and Drugs Act as a medicine for internal or 
external use by human beings. Carbolic soap is a drug 
in that sense. Glycerine is used as a drug, but it is 
also used in food. There are various preparations for 
invalids in which glycerine is used. In diabetic foods 
they employ glycerine as a sweetening agent instead of 
sugar. It is distinctly used as a food, and under par- 
ticular circumstances might form a very essential part of 
food. 


12000. (Professor Thorpe.) The modern definition of a 
food is anything that enters into the composition of a 
food, is it not?—Yes. It has been extended, in conse- 
quence of Mr. Justice Hawkins’ view that baking powder 
was not an article of food. 


12001. In the Act of 1899 food is specifically defined, 
is it not ?—Yes. According to that Act, it is specifically 
anything used in the manufacture of food. 


12002. As a food ?—Therefore, tea-leaves would come 
under the definition, though you do not consume them. 


12003. Glycerine jujubes, of course, would be a food? 
—Yes—or a drug ; it does not matter which. 

12004. (Sir William Church.) Glycerine is put into a 
large number of cakes by confectioners,.to keep them 
moist, is it not ?—I have learnt that from Dr. Hammond 
Smith’s evidence. I did not know it before, but, of 
course, I accept it at once. 


12005. (Chairman.) You consider the Sale of Food 
and Drugs Act, as at present interpreted and adminis- 
tered, does not afford a sufficient check on the introduc- 
tion of deleterious substances ?—I do, and for the fol- 
lowing reasons. The authorities administering the 
Adulteration Acts have but imperfect knowledge as to 
the particular foods liable to be contaminated, and ot 
the particular deleterious substances liable to be con- 
tained in such foods, and the public analyst is not sys- 
tematically consulted as to the kind of samples which 
require investigation, nor is he generally cognisant of 
any systematic effort which may be made by the authori- 
ties. The samples sent to the analyst are distinguished 
merely by numbers. He reports the result of the ana- 
lysis, and generally hears nothing officially as to any 
proceedings which may be taken. He may find reports 
in the newspapers if he keeps a very careful eye on 
them. He may, by writing to the inspector, learn what 
happened in respect to a certain \jsample. In many 
instances they are extremely remiss in informing the 
analyst of anything that has occurred. The public 
analyst is often in possession of the requisite knowledge 
with respect to substances liable to contain objectionable 
matters, but mew forms of sophistication are continually 
being devised with the express purpose of escaping the 
public analyst, and it cannot be expected that all objec- 
tionable additions, whether accidentally or purposely in- 
troduced, can come within his knowledge. It is further, 
of course, out of the question to make an exhaustive 
examination of every sample submitted on the offchance 
or unlikely event of some unknown impurity being pre- 
sent. There seems to be an idea among the public that 
a public analyst has to make an absolutely exhaus- 
tive examination for-every poison (and for every other 
substance not poisonous) of every article that comes 
to him. To us, of course, such a view is ridiculous ; 
but the view is held, and sometimes public analysts have 
been accused of neglecting their duties, or executing 
them in a very perfunctory manner, because ithey have 
not gone out of their way to look for things which were 
not expected to be present. I am afraid J must plead 
that in the case of arsenic in beer. I never thought 
there was arsenic in beer until this Bostock case arose. 
1 only had a sample of beer under very special circum- 
stances, because we could not report on beer, as there 
was mio definition of beer saying what it was to be made 
from, and unless you actually found something in- 
jurious there was no means of getting at the offender. 
Certainly it never occurred to me that people would use 
arsenical glucose, and therefore that arsenic would be 
found in beer, and I was equally ignorant of the now 


well-known fact thiat malt is liable to contain arsenic. Mr, A. H 
I confess I was wholly ignorant on the subject. Allen. 
12006. (Sir William Church.) You only investigated 4 April 19 
beer for salt and water, and things like those ?—That ia phx 
was so; and then the idea about salt being used as an 
adulterant died out, and the authorities said: “It is ear 
no use sending samples of beer. Really there is nothing . de Bic’ 
to be done with them. We cannot prosecute for either 45 public 
one thing or the other, even for hop substitutes. What ang yst 
is the use, therefore, of knowing that beer contains these }efore 1906 
things if it is held that they are not illegal” There- 
fore until the arsenic question arose I do not think I 
had half a dozen samples of beer a year from all my 
authorities, and then if I had been asked I should have 
recommended them not to send them. 


12007. In years gone by had you never had beer sent 
you to investigate for things like cocculus indicus and 
drugs of that sort that were said to be put into beer 2 
Under the Sale of Food and Drugs Act they do not send 
you the beer for special investigation or for investiga- 
tion for a particular purpose. I receive a sample of 
beer, and I have to report whether, it is “ genuine.” 
Many years ago I met with a beer taken under the 
Sale of Food and Drugs Act, of which a public analyst 
sent me a sample. It was before the days that 
Somerset House was made referee, so it is a long 
while since. I distinctly confirmed his conclusion 
that there was tobacco in the beer. I got very dis- 
tinct evidence of it. I have looked in former days 
for cocculus indicus, and I have never found it. At 
une time I was actively interested in hop substitutes, 
and did find those, but nothing came of it. Of 
recent years I have never looked for such things as 
cocculus in beer, nor do I believe that they are 
used. In those days, when there were private brewers, 
and every little country publican at a public roadside 
house could brew his beer as he liked and from what he 
liked, there was a tendency to put in these things. 
Brewers’ druggists went round and said, “Put in this, 
thiat, and the other, and it will do your beer good.” 
But in these days, when the beer is almost invariably 
brewed in large breweries, where large quantities are 
miade, and where the Excise officers are always around, 
and would spot a bag of anything wrong in the corner, 
T do not think that such things are used at all. Brewers 
are only too anxious to make a good, honest beer. They 
miay say they make it cheaper from malt substiltutes 
than from malt, but that we have had out before. My 
impression is that they are anxious to make a good 
article, and that we get a much better article than we 
did in the old times. J do not believe in these injurious 
substances being used on the sly. They cannot be used 
on the sly under present conditions. 
12008. (Chairman.) In your opinion, any additional 
information respecting the liability of impurities, such 
as arsenic to get into articles of food would be wel- 
comed, but I understand that past experience does 
not encourage you to believe that any central or local 
authority could be entrusted with the duties of col- 
lecting information ?—That is so. The authorities are 
busy. The only officer they have whom they coula 
eonsult, apart from the public analyst—who very oiten 
is at a distance, and is not present at their com- 
mittee meetings—is the medical officer of health, and 
im some cases he is a busy man, with a great deal to : 
attend to, and perhaps a private practice. In ather Insufficie: 
cases, where the sanitary authority is a large one, he expert 
devotes his whole time to his duties, of which the pur- guidance 
chase of samples under the Sale of Food and Drugs . ithoritie 
Act is a very limited part, and although he would be jp eollecti 
pleased in most circumstances to act on amy hint oF samples, é 
suggestion conveyed to him by the public analyst, it under Sal 
does not occur to him spontaneously that a thing wants of Food a 
looking into; and the authority are only advised by Drugs Ac 
him. We really want to be better in touch with the 
sanitary authorities. One of the difficulties at present 
existing is that public analysts for different districts 
do not see each others reports, and are not officially 
aware of the results of analyses in other distant parts 
of the country. In Sheffield I have, as an act of 
courtesy, a copy of the quarterly reports sent to me 
bound up with the Council Minutes, and I have it 
for my own satisfaction. In the West Riding I have 
a copy sent to me in the same way, and if I asked 
for them I could get two or three more copies; I 
do not think I could in Sheffield, because the quar- 
terly reports there are included as part of a big volume. More COs 
T never see my reports to the smaller boroughs; I hema 
suppose they send them up regularly to the tie 


Government Board—I have no doubt they do, as a hee F 
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rule—but some of the authorities habitually lose them 
and ask me for copies. Ultimately they go up, but 
I do not see them, and I do not see other public 
analysts’ reports. There are one or two cases where 
it seems to be the practice to publish a large num- 
ber of copies in pamphlet form, and then the public 
analyst sends it to a few of his friends, but he can- 
not send it to everybody in the country, even if he 
has a list. The most complete list. of public analysts 
was that in connection with the Sale of Food and Drugs 
Act handed in in evidence by Mr. Thomas to the Com- 
mittee on Food Products Adulteration ; but it was erro- 
neous in several important particulars as to fees and 
terms of appointment; so even the Government have 
not got the particulars. Then, the annual report of 
the Local Government Board appears very tardily, and 
only summarises the adulterations met with in such a 
manner as to detract very much from its value. In 
other words, we learn only from the Local Government 
Board report—published, perhaps, a year or so after its 
nominal date—that Mr. So-and-So, of such a town, has 
found something as an adulterant. That is all we 
know about it. Of course, there is a. certain amount 
of co-operation among public analysts—we have our 
Society’s meetings, and so on, and there a good deal of 
chat goes on as to the way these things are done; 
but it would be very much better if the annual te- 
ports of public analysts, if not their quarterly reports, 
were published formally. Remember, the annual re- 
port is not a formal report—the law requires a quar- 
terly report; but the annual report is a statement 
which the authorities are glad to have, because it 
enables them to see once a year what has been done, 
instead of wading through quarterly returns. A public 
analyst is under no legal obligation to furnish an 
annual report, although the local authority may like it. 

12009. But he is under 
a quarterly report ?—Yes, 

12010. Could not the summarising in the quarterly re- 
port be thoroughly satisfactory instead of unsatisfactory, 
as you find it now, and so dispense with an annual re. 


a legal obligation to furnish 


port ’—-The quarterly report should be as full as jt 


can conveniently be made, and I would suggest that 
it should be part of the regulations that it should be 
printed in sufficient numbers to enable the Local Govern. 
ment Board to send it round to all the other analysts, 
so that we might know what others are doing. Person- 
ally, I find that my annual report in the West Riding 
gives me an opportunity of commenting upon defects 
in the working of the Act, which opportunity I have 
not in the quarterly reports. We are tied down for- 
mally in a quarterly report more than we are in an 
annual report, I think, 


12011. (Sir William Hart-Dyke.) You are speaking 
here of the provisions of the Food and Drugs Act ?— 
I am speaking of the working of the Adulteration Acts, 
which term also includes the Margarine Act, and so 
on. I should be sorry not to have an opportunity of 
making an annual report. At the same time the quar- 
terly report is the formal one which we are bound to 
make. You see sometimes ‘a quarterly report is limited 
to a comparatively small number of samples, and you 
get a better purview really of the condition of affairs 
at the end of the year than you do at the end of the 
quarter. As a matter of fact, it has been my practice 
in the quarterly report to give a slight description of 
all adulterated samples, and to say the rest were 
genuine, and in reference to anything which has been 
specially interesting, I have generally paraphrased the 
wording of my certificate. In the annual report I give 
a table, which takes a very considerable time to compile, 
stating the number of samples of each particular kind 
examined during the year and their source, as there are 
a large numlber of sanitary authorities existing in the 
West Riding, each one of which is liable to send me 
samples. That makes the annual report a very trouble- 
some one, and IT am very glad I have not to Give a 
quarterly report to these little sanitary authorities, 
who send, perhaps, half a dozen samples of milk a year. 
Tt would be a nuisance to have to make quarterly re- 
ports to them; but they are all included in the West 
Riding report. I do not grudge the trouble of com- 
piling the statistics, because I think they are useful and 
valuable, and I should be sorry to be told, “ Well, you 
must put everything you want to put in into the 
quarterly report,” because, as J say, you do not get that 
general purview of the subject which you are able to 
get after a longer period. 
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12012. What is your view as to the analytical control 
in the case of arsenic and kindred impurities in foods ? 
—I hold that the analytical control of the quality of 
food may be exercised more readily over the ingredi- 
ents of a food than over the finished product, but the 
Sale of Food and Drugs Acts give no power to the local 
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authorities to take samples or otherwise deal with food and Drugs 


constituents at a factory where such ingredients are 
not on sale. For instance, in reference to this beer 
question, if local authorities, when Bostock’s had their 
trouble, had had the power to go to other glucose manu- 
facturers and say, “I demand some of your glucose,” 
they would have been able to see at once whether other 
glucose manufacturers had got into the same trouble, 
or what kind of stuff they were distributing to their 
customers ; but the process actually came to be this— 
that it was the finished beer that had to be examined, 
instead of preventing the arsenic from going into the 
beer, as the brewers would have been most anxious to 
do—the beer was finished, and then they had to run it 
down the gutters in some cases, or, as happened in one 
instance within my knowledge, put it aside till the 
scafe was over, and then distribute it. 


12013. When a retailer is prosecuted is there a diff- 
culty in reaching the manufacturer ?—Yes. First of all, 
the prosecution of the retailer often involves a distinct 
hardship. He is not always the man who is really to 
blame, and he has to defend himself under disagreeable 
circumstances. This is going a little away from the beer 
question, but in the case of many very well-known foods, 
and also in cases of arsenical impurity, the retailer is not 
responsible, really, for what he sells, The foods are 
very often done up in tins. Take the case of condensed 
milk, The importer, or the manufacturer, or the 
creamery man—the merchant—often puts on the can 
containing the condensed milk a grossly misleading state- 
inent as to its composition and misleading directions as 
to the use of the contents. For instance, in some cases 
prescribe that these condensed milks shall be 
diluted with seven to ten parts of water for general use, 
and with 12 to 15 parts of water for babies. Now, there 
is no condensed milk in the market which is condensed 
to less than one-third of its original measure, so that 
to bring it to its original strength you should not put 
more than two parts of water, and then you would have 
the original strength. But these condensed milks which 
are preserved with sugar would be then of the thickness 
of thick cream, or even of treacle, and intolerably sweet, 
so that nobody could use them in tea unless they were 
very fond of sugar; and as for the baby using them, it 
is out of the question. Then, when the article is 
diluted to such an extent that the baby can tolerate it, 
you have got to fill its stomach with a lot of water; that 
is, give it very dilute milk indeed—deluged with sugar, 
which is a food, but, at the same time, you do not get 
the nitrogenous food or the fat. The result is that the 
directions on the tin, I consider, lead to the semi-starva- 
tion of children fed on condensed milk, where it is 
sweetened milk. Where it is unsweetened, a much more 
moderate dilution can be practised ; but I do think it is 
a shame to lead people by label to suppose that they can 
get a good, wholesome milk of the original quality by 
adding a large quantity of water, even up to 14 parts, as 
is directed in a notable case. In any case, wherever you 
go beyond three parts, you have dilution of the original 
milk. Concentrated foods for invalids are also often 
very grossly misdescribed, but no means exist for local 
authorities proceeding against the prime offenders, 
since the sale of the article to the retailer takes place 
outside the district. I am not quite sure that I am 
strictly right about that, as I think it is possible perhaps 
that you might catch them at the railway station as they 
came in, in the same way as you can the milk; but the 
whole thing is eminently impracticable. 


12014. (Sir William Hart Dyke.) The manufacturer is 
in one district and the retailer in another district ; that 
is your pointf—Yes. That brings one really to the 
question of the warranty. A few weeks ago a man was 
summoned in Sheftield for selling adulterated milk. 
He pleaded that i+ was warranted as genuine, and he said 
he got the warranty from Liverpool. The Corporation 
summcred the Liverpool man who supplied him with 
that warranty and that milk, and it was argued for the 
defence—“ You Lave nothing to do with us ; we did it in 
Liverpool, and you cannot prosecute us in Sheffield for 
what we did in Liverpool.” The stipendiary magistrate 
is taking time to consider this legal point, admitting 
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that the law on the subject is somewhat intricate." 
Local authorities will not take proceedings unless they 
see their way clear. To have a case like that lost does 
very much harm, because every other adulterator says: 
“T have only to get the article and a warranty from a 
distance, and then they cannot touch him.” The 
warranty is doing a most serious amount of harm in 
that way. The law, whatever it implies, does not dis- 
tinctly say that the manufacturer or the merchant can 
be prosecuted at the same court where the retailer was 
originally brought up, and, therefore, it makes it im- 
practicable. I will take the case of invalid foods as an 
instance. Some of these patent foods, which are grossly 
misdescribed, are sold in tins—they are closed pre- 
parations, and the retailing grocer or druggist does not 
know what is in them. He sells them over the counter 
for what they are stated to be. Yet if you want to prose- 
cute, you have got to prosecute that innocent man, 
and then if he says, “1 simply bought it from the whole- 
sale man, and he described it on his invoice as being 
so and so,” you cannot then summon the man from 
London down to Sheffield, because it is a different dis- 
trict, and the sale did not occur in Sheffield, but in 
London. At any rate that is the difficulty we are con- 
tinually meeting with. There isa glaring case, which 
I think I mentioned to a previous Committee, of a 
patent invalid’s food, described as containing over 80 
per cent. of nitrogenous constituents. It was made 
chiefly of milk sugar, and wheat flour; it was worth 
perhaps twopence, and they charged 3s. 6d. for it. But 
that is not the point; let them charge what they like, 
but they should not misdescribe it. It was purposely 
misdescribed on an enamelled label, and they sold it 
largely. The Sale of Food and Drugs Act does not touch 
that kind of fraud. We want to have the power of 
summoning the wholesale man at the local police court ; 
he is the man who really is at the bottom of it. 


12015. (Professor Thorpe.) Why does not the Sale of 
Food and Drugs Act touch that particular case ? Its 
not of the nature, substance, and quality demanded as 
by the label?—The wholesale man in Liverpool says, 
“You cannot summon me at Sheffield for an offence 
committed at Liverpool ; I gave the false warranty in 
Liverpool, but you have nothing to do with that in 
Sheffield.” 

12016. (Sir William Hart Dyke.) That is a point. of 
jurisdiction, rather ?—It is, but at the same time it is 
one of the practical difficulties we suffer from. The 
warranties go from one man to another until they ulti- 
mately warrant them out of the kingdom, of course. 


12017. (Dr. Whitelegge.) You have not had a hostile 
decision on that, have you ?—We have not had a hostile 
decision, but there have been more than several instances 
where our authorities have not prosecuted, because they 
know the man has practically a warranty from a 
distance, aud they say, “ Well, we had better withdraw 
the case.” 


12018. (Professor Thorpe.) Take London, for example ; 
surely there have been one or two cases in which the 
nan giving the warranty has been attached to the prose- 
cution, although he is outside the particular disteict 
coatrolled by the analyst who brought the original 
charge?—-I do not know how far that would effect 
London: but I would point out a somewhat similar 
thing which occurred recently, where milk was taken 
to the analyst for the wrong district, and the case was 
dismissed because he was the wrong man to take it to, 
as the offence had been committed outside his district. 


12019. I know that case. On the other hand, as a 
set-off against that, there have been one or two cases 
of adulterated butter, for example, when a particular 
analyst—we will say the Kensington analyst—has 
brought a charge against a certain retailer for the sale 
of butter which, in his opinion, is adulterated, and 
the man has pleaded, “ No; I got this butter as pure, 
and under a warranty,” and the court has attached the 
warrantor to the case, and conviction has followed, 
but nevertheless the warrantor has been outside the 
district of the particular analyst who brought the 
original charge?—-That, I would suggest, shows that 
there is a difference in practice, and that the law is 
not clear on the subject. The Sheffield stipendiary is 
now taking time to consider the légal question whether 
the Sheftield authorities can take action against a 
person in Liverpool for a false warranty. That ques- 
tion was distinctly raised by the solicitor for the 
defence, who argued that the Sheffield stipendiary had 
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12020. (Chairman.) Is the absence of legalised 
limits as to the amount of impurity allowed in food Need for 
objectionable, in your opinion ?7—Yes ; it causes much “ standard: 
trouble in practice, and many failures of justice. The and defini- 
limit of strength in the case of spirits has operated tion under 
very satisfactorily, but no limitation exists as to the Sale of Foc 
amount of deleterious impurity allowable in such and Drugs 
liquors. In fact, the whole question as to which of Acts. 
the subsidiary constituents of spirit are deleterious, 
and to what relative extent, is very uncertain, and 
would require lengthy investigation by experts before 
any legal limits could be fixed. The whole subject is 
highly complex, and its investigation does not come 
within the public analyst’s duty, who, could he suc- 
ceed in isolating the constituents which he might 
suspect to be injurious, is at once crippled by the 
Vivisection Act, which would prevent him adminis- 
tering a dose to a mouse to see whether it had any 
ill-effect. It is a thing which has not literally come 
to the point so far, but it is one of those things which 
would tell whenever he was required to express any 
opinion ; and really it is important, because at present 
the examination of spirits under the Sale of Food aud 
Drugs Act is limited practically to ascertaining the 
alcoholic strength, with the exception that I always 
look for sugar and for acids, which have been alleged 
to have been used, but which I have never found in 
the course of a quarter of a century’s experience and 
many thousands of samples. 


_ 12021. Water is the only adulterating material which 
is permitted, is it not ?—Water is the only adulterating 
material which can be looked for under the circum- 
stances under which samples are examined under the 
Sale of Food and Drugs Act. In the absence of any 
definition of spirits—of brandy, whiskey, rum, and so 
on—it would be quite impracticable to say it was not 
rum or it was not whiskey, except in a very special 
case. I have only recently certified on a sample which 
was labelled “Liqueur Rum,” and on another which 
was labelled “ Liqueur Brandy.” They contained only 
a trace of alcohol, 20 per cent. of sugar, and flavouring 
matters, and yet they were sold as liqueur rum and 
liqueur brandy. That is so absolutely outside trade 
practice that I do not think there can be much doubt 
about a conviction ensuing under the Sale of Food and fyasion c 
Drugs Act; but at the same time, with those very Sale of F 
special and remarkable exceptions, it is only a ques- and Drug 
tion of strength. I may remind the Commission that Acts by 
in London the publican systematically evades the Act means of 
by putting up in his bar a notice, “ All spirits sold Notices. 
here are diluted, but not below half-proof strength ” ; 
that is to say, he says everything here is adulterated 
but is not adulterated to bring it below 50 under proof, 
whereas the legal limit for whisky, rum, and brandy 
is 25 under proof, and for gin 35 degrees under proof. 
He goes beyond that, admits it, and by means of a 
oe or an announcement he can sell any dilution he 
ikes, 

12022. In respect to the sale of whiskey, rum, and 
brandy, you say the publican may give notice that it 
is diluted ?—Yes. 

i2023. And he does ?—He does so habitually. 


12024. Is he within his legal rights in doing that ?— 
A prosecution fails if you prosecute him, because he 
immediately says, “It was up in the bar parlour; 1 
had a notice there, and I had it up in the bar.” I 
would respectfully suggest that if you frequented Lon- 
don public houses you would find that notice was very 
general. The publican says: “All spirits sold here 
are diluted, but not below half-proof strensth.” That 
means not below 50 under proof, whereas the Act says 


you must not sell it below 25 under proof unless you 
sell it as a mixture. 


12025. (Sir Wilham Hart-Dyke.) That is without a 
notice ?—Yes; but that notice is not understood by 
the frequenters of the bar, and it is perhaps not seen 
and the law is evaded. It has been suggested that 
those licensed houses which exhibit such a notice should 
have their licenee objected to in future, but there are 
so many other reasons now given for objecting to 
licenses that I do not know that it would hold water. 


12026. (Chairman.) Do you not think that practice 
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of diluting these spirits is rather to be encouraged ?— 
No. : 


12027. Providing notice is given, and providing he 
does not cheat the people by charging them inore than 
he has a right to do?—I do not think the people under- 
stand the nature of the notice. 


12028. (Sir William Hart-Dyke.) If you ask for a 
glass of gin, you may get gin and water?—Yes. Asa 
strict teetotaler put it, I think they would be very 
much better without the spirit ; but I do object to pub- 
licans selling water at the price of whiskey. 


12029. (Professor Thorpe.) What you say is the 
constant. practice in public-houses in respect to spirits 
is a growing practice in refreshment rooms in the case 
of milk; even refreshment contractors in railway 
stations put up a notice to the effect that “The milk 
sold in this establishment is diluted” ; that is so, is it 
not?—Yes. They do that now on some railways. In 
the refreshment-rooms there is a notice to the effect 
that “In order to avoid any trouble under the Sale of 
Food and Drugs Act we beg to announce that all milk 
sold here is diluted,” or “is not guaranteed to be 
genuine.” 


12030. (Chairman.) They do not say how much ?—No. 
As a fact itis not diluted. They sell the genuine milk, 
but they want to protect themselves from annoyance. 


12031. (Sir William Church.) What you do object to 
is that these diluted spirits are sold at the price that un- 
diluted spirits should be sold at; and that does not 
seem to be right; it might be desirable that spirits 
should be sold weaker than they are, but then they 
should be charged less; that is your view ?—I would 
rather put the water té it myself to the extent I wanted 
it. I think that some of these practical objections 
would be met if it were made part of the duty of local 
sanitary authorities to put the Merchandise Marks Act 
in operation in the same manner that they are entrusted 
with the taking of samples under the Sale of Food and 
Drugs Acts. At present it is no one’s duty to put the 
Merchandise Marks Act into operation, and the sanitary 
authorities and the police consider it beyond the scope 
of their present duties. The other day the Danish 
Government representative brought an action at Leeds 
under the Merchandise Marks Act against a butterman 
for selling as Danish butter what was of Finnish origin, 
and got a penalty of £238. If it had been under the 
Sale of Food and Drugs Act in Sheffield, even if the 
man had been convicted, 10s. would have been as much 
as the man would have been fined. 


12032. (Chairman.) How was this penalty of £238 
arrived at?—I do not know how it was added up, but 
the Merchandise Marks Act gives very much heavier 
fines, and the practice is better—at any rate it is much 
more easy to obtain convictions under that Act than it 
is under the Sale of Food and Drugs Act. I do not 
think the warranty comes in except as a question of 
false warranty—he misdescribes his goods. Those in- 
stances I mentioned to you of invalid foods could be 
proceeded against under the Merchandise Marks Act 
if it were made the business of the local authorities to 
take action; but they say: ‘“ We have nothing to do 
with it, and we should be considered to be going out- 
side our province if we were to touch the Merchandise 
Marks Act.” The result is that it is useless. It 
should be made by law part of their duty to take proceed- 
ings, where they thought desirable, for false war- 
ranty and false descriptions, such as are practised now, 
and for which there is no penalty. Practically under 
the Sale of Food and Drugs Act you may misdescribe the 
article to any extent on a label, but that would not be 
the case under the Merchandise Marks Act. 


12035. Do you think a Court of Reference whose duty 
it should be to recommend standards or limits would be 
valuable ?—Yes, I should welcome a Court of Reference 
to recommend standards or limits and to formulate 
definitions. Such a Court would be valuable if properly 
constituted and endowed, but unless thoroughly repre- 
sentative, so as to have the confidence of all interests 
concerned, its appointment would be disastrous. As 
a matter of fact, the Society of Public Analysts sug- 
gested that a long time ago, and the Select Committee 
on Food Products Adulteration which sat in 1894-5 and 
1896 practically adopted the suggestion, and thought a 
Board of Reference would be desirable, on which all 
large interests should be represented. Nothing, how- 
ever, was done by the Government, and it has been 
omitted from the modifications of the Act which have 
since been maie. 


4576 


171 


12034. Do you consider thiat the Sale of Food and 
Drugs Acts are in a satisfactory or an unsatisfactory 
condition ?/—In many respects 1 think they are in an 
eminently unsatisfactory condition. The Government, 
the judges, and the magistrates alike combine by their 
actions and decisions to encourage adulteration. I 
do not, of course, mean intentionally, but that is the 
practical effect of it. As an instance of the condition 
of the Acts, in the case of Mason v. Cowdray (Q.B.D. 
1900, p. 419) six twopenny bottles of camphorated oil 
were purchased, and two of these were left with the 
vendor, two sent to the analyst, and two retained by the 
inspector. It was pleaded that there had not been a 
proper division into three as required by the Act, and 
that to send two complete bottles out of the six samples 
to each of the different people concerned was not right 
—they ought to have divided up a single bottle. In his 
decision Mr. Justice Ridley said it did not matter that 
the sample purchased was a small article. Six bottles 
were six articles. The appellant bought six bottles, 
and did not divide any of them. In that case the atten- 
tion of the Local Government Board was drawn to the 
circumstance, and they replied that there had been a 
paper recently published saying that it was possible to 
ascertain the amount of camphor in camphorated oil 
with as little as one-sixth of an ounce—I have the corre- 
spondence here if it would interest you—and therefore 
it was not impracticable to divide the contents of one 
of these little twopenny bottles into three and submit 
it for analysis. The adviser to the Local Government 
Board did not take into account the fact that penny 
bottles were sold as well as twopenny bottles. The 
public ‘analyst would always wish to repeat his 
analysis ; in each case he would want another quantity. 
He is expected to report upon, and does habitually 
report upon, not simply the amount of camphor, but 
whether the oil present is wholly olive oil, as it ought 
to be, or is a mineral oil or is cotton seed oil, or some 
other oil. He cannot do that with only one-sixth of an 
ounce to work on. The same principle applies to pills, 
lozenges, sweets, and each blue and white packet of 
ssidhtz powder. The decision means this: that if you 
buy pills, each pill is a separate article, and so you 
have got to divide that pill into three, and send one 
portion to the analyst, and so on. The result is that 
in the West Riding (where they were anxious to go into 
these matters, and did send to be analysed such things 
as bismuth lozenges, which very often contain only half 
the proper quantity of bismuth, and other things of this 
sort) every part of the Act to which this decision 
has applied has fallen through absolutely. It is no use 
buying samples and then having such a decision as 
this brought against one. It is deplorable that a large 
class of articles are not capable of being touched in con- 
sequence of such a decision. I mention that as one of 
the working troubles of a public analyst, not that it 
matters to the public analyst personally, except as a 
zealous officer. He, as a, public analyst, is only too 
glad not to be bothered with this. The. sanitary 
authorities who would like to do their duty cannot 
proceed against people who are misdescribing lozenges 
and so on because of such a decision. 


12035. (Sir William Hart-Dyke.) I think you have 
told us that almost immediately after what has been 
termed the scare and loss of life owing to the Bostock 
case, a great change for the better took place as regards 
the samples which you had to analyse ?—Of course, at 
the time one received from brewers and also from 
sanitary authorities various beers containing more or 
less arsenic, but the brewers were most anxious to 
avoid anything of that sort, as it was a most serious 
matter to them, and they had never meant it, and so 
they righted matters, most of them perfectly honestly, 
by destroying the beer which was contaminated with 
arsenic. There were exceptions in the case cf people 
who put such beer aside until they could sell it off 
gradually. 

12036. Even up to this date I presume you would 
admit that the brewers are most anxious in every way 
to take every step for security ?—Yes, undoubtedly. 


12037. But supposing in process of tirne more careless 
methods supervene, you would wish, would you not, for 
something to fall back upon for the complete security 
of the consumer?—Yes; I think the beer should be 
habitually looked into, so as to be quite certaiu there 
has been no relapse. Of course, we must recognise that 
the Bostock arsenical contamination was not inten- 
tional. I do not call it an accident, because it was 
worse than an accident, but nobody meant to put 
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arsenic in the beer, and it has been such an experience 
to brewers all round that they will be very careful in 
the future. But there are some of them who do not 
realise that, and, as I say, I know an instance where 
it was arranged to pass off highly arsenical beer when 
people were not so actively on the look-out for it. 


12038. You suggest that public analysts should see 
more of each other—that they should meet oftener and 
compare notes in their various reports?—Yes, I do. Of 
course, spontaneously they do that; we meet once a 
month as aSociety ; but then those go who like, and you 
must remember Great Britain is a large island, and that 
Treland is also included in our membership. The United 
Kingdom is too large for all our members to come to 
London every month for a meeting. What I suggested 
was that machinery should be contrived by which they 
should be made aware of, and could judge, others’ work 
in certain directions. If a man has got anything of 
considerable interest, he may bring it before his brother 
analysts at his Society ; but that does not apply to the 
everyday work he is doing—how he has found three 
samples of such and such a thing to be adulterated. It 
may or may not be of purely local interest, but at any 
rate other analysts never know of it until they see in the 
ocai Government report, which is published very 
tardily, that some public analyst has found something 
adulterated in an unusual or unique manner. 


12039. I suppose you compare, do you not, your dif- 
ferent systems and methods of analysis p—Undoubtedly 
we do, and a very great, good has come from collabora- 
tion and consultation, from rubbing shoulders together 
like that; and I think it is very highly appreciated. 
But. you must remember that that is simply informal, 
and that there is no official machinery for our making 
these things known to each other. 


12040. You have informed us that, supposing that 
standard were fixed, whether it be 1-100th grain per 
gallon or whatever it might be, you consider that a 
margin of 20 per cent. should be allowed to cover the 
difference of analysis; that you have given to us as your 
opinion, but are you able to say that that would be 
about the general opinion of practised analysts P—I have 
not consulted them actually on that point, but I think 
so. In other words, we should be dealing in the Marsh- 
Berzelius process, with an arbitrary process, with a cer- 
tain amount of personal equation in it—dealing with the 
depth of colour of the arsenic mirror, on glass; and I 
can quite understand that two analysts, working on the 
same beer, could obtain one, we will say, the 100th of a 
grain per gallon, and the other the 80th of a grain per 
gallon. That is a difference of 20 per cent. I can 
imagine making that difference myself at intervals of a 
few weeks. Therefore we must not expect different 
analysts to work more closely than oneself. The pro- 
cess is only approximate ; it is quite good enough for 
practical purposes if it will tell you whether it is an 
80th or whether it is a 100th of a grain; but I should 
not like to have a limit fixed, and then find that the 
amount of arsenic had exceeded that limit slightly, 
and that we were bound to report the beer as contain- 
Ing an excessive quantity of arsenic when it might, 
after all, be only a question of the personal equation. 
I would rather fix the official limit a little lower. 


12041. If it became a question of penalising the manu- 
facturer, of course, you would admit that the more 
nearly you can approach accuracy in the analysis the 
better, surely ’—Undoubtedly. Fhe best method of 
analysis is that which is most accurate ; but there must 
always be a margin left. Supposing you go and fix the 
100th of a grain officially, and supposing I were to find 
not the 100th of a grain, but rather more—the 90th of a 
grain—should I say that I am going to condemn this ? 
It is within the limits of error, and it is not good enough 
to take into court, with a wholesome fear of the Govern- 
ment Laboratory before our eyes. The personal equation 
might cause a variation to that extent. 


12042. You have mentioned the case of American glu- 
cose which you analysed and found strongly arsenical ; 
have you examined many samples of glucose since that 
period ’—Not of confectioners’ liquid glucose. That was 
a liquid preparation used by confectioners. 

12043. You have not found other samples of glucose 
equally contaminated with arsenic since that ?—My ex- 
perience of American glucose, I think, is limited to that 
one sample, at any rate so far as I know their origin. 
One does not get to learn the origin in many instances, 
I may say, from some independent source—I cannot re- 
member at the moment how I know, but it is within my 
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knowledge—that a good deal of the American glucose is 
arsenical. 


12044. You have heard that by report ?—It is by cor- 
respondence with a chemist-friend in America, I think. 
I dare say I could ascertain where I got the information 
from, but I do not remember and cannot tell you at the 
moment. 


12045. As an analyst of very long experience, may I 
ask you this general question: Do you think from your 
experience that there is suflicient danger to the public 
at present existing in confectionery, or in all other 
articles of food, apart altogether from the brewing trade, 
to suggest that there should be a strengthening of the 
Food and Drugs Act in order to protect the public ?— 
From arsenic. ' 

12046. Yes, from arsenic ?—I think it would be well if 
you could deal with the manufacture of the food product 
rather than the actual food. You see, where it is not on 
sale the inspector has no right of entry. 

12047. Would you like to see that done?—I should 
like to see that done, and I should like to see these 
things habitually and systematically examined. We 
have got our eyes open now, and I think the: local 
authorities will many of them be alive to it; but you 
must remember that many of the smaller local authorities 
consist of members whose sons and brothers-in-law, and 
so on, are the tradesmen of the town. 


12048. (Dr. Whitelegge.) Are there any standing offi- 
cial instructions available, let us say, for a new medical 
officer of health or a new inspector, as to the ramge and 
amount of samples to be taken #—I do not know of any- 
thing of the sort. Of course, we have the old pious 
opinion of the Local Government Board that there 
should be at least one sample per annum per 1,000 
persons. I think that has been modified since. 

12049. I gather that the Local Government Board had 
taken rather a stringent view of this?—Yes. J think 
the Board of Agriculture have expressed the same 
opinion. 


12050. That would be as to the number of samples ?- 


—Yes. 


12051. Has anything been laid down officially for the 
guidance of the officers concerned as to the bulk of a 
given sample?—Take the case of my own experience. 
In the West Riding of Yorkshire I was asked, in the 
time, I think, of the previous medical officer of health, 
to say what amounts I should require for analysis 
(which, of course, would be at least one-third of the 
total quantity purchased), so as to make out a list for 
the inspectors of the kind of articles which could be 
advantageously purchased and the amounts they were to 
purchase. Those were the printed instructions which 
the inspectors were given, and those have been modi- 
fied from time te time. 


12052. They were for the West Riding pdnly ?—Cer- 
tainly. I should say that is the best way, because 
another analyst might have his own particular ideas 
based on his own particular methods of analysing, and 
might say, “I require so much of a sample,” whereas 
I might find it desirable to have double that quantity 
or half that quantity, according to the way I worked. 
T would rather the instructors were instructed to pur- 
chase what I thought desirable, or, rather, three times 
as much as I required, than to have it laid down for- 
mally from the Local Government Board. For instance, 
it has been held by one of the Government Departments, 
IT do not know which, that all samples should be put 
into stoppered bottles. Of course, that is a provision 
which could not have been very practical. In the first 
place, a stoppered bottle would require to be tied up 
and sealed, and you might have to do that in a gale of 
wind, which is not an easy thing todo. Then a stop- 
pered bottle is not so tight as a corked bottle under 
many circumstances. Certainly in the case of spirits 
and milk, I would rather have them contained in a well- 
corked bottle than in a stoppered bottle. In practice 
what we do is to use a corked bottle and to seal the 
cork properly, and put a label on the bottle, and en- 
close that in an envelope having only one aperture, 
which itself is sealed on the outside. That does not 
prevent tampering, however; we have had cases of 
tampering with samples of a very serious kind some 
times. 


12055. is it within your experience that in the 


absence of any definite instructions, local or general. - 


inexperienced officers of the local authorities send 
samples which are inadequate for the purpose ?—Yes ; 


sometimes too small an amount is zent. We had, as 
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Mr. A. H. I say, in the case of beer, to take small samples with 


the view of seeing whether there was any arsenic there, 
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that difficulty has been overcome since the adoption of 
the Marsh-Berzelius process, by which we can work 
with much less. Then, of course, you must remember 
that the beers examined of recent years were examined 
only for arsenic, and not with a view of making an 
examination for anything else. We have nothing to do 
with whether it is all malt or whether the bitters are 
all hops, or anything else. We are not in the habit 
of finding definitely deleterious matters in beer except: 
arsenic, and therefore recent examination has been 
limited to that, in the same way that the examination 
of spirits has been limited practically to water. 
12054. You have suggested that more might be done 
in the way of utilising the reports of public analysts ; 
would there be any difficulty in doing that without any 
legislation? If, for example, the central authority 
had an expert adviser, would it not be practicable to 
summarise the reports annually in such a way that the 
information contained in them could be made available 
for all public analysts and for the public at large ?— 
Yes, I think that would be quite practicable. As a 
fact, if it were made my business to do it, and I were 
an official adviser of the Local Government Board, know- 
ing what would be important and interesting to my 
brother analysts, I think I could write a valuable and 
interesting resumé of the work done by them. 


12055. Would that. not be better than circulating the 
whole of the reports of each analyst ?—I think it would 
be more practicable. What I suggested in examination- 
in-chief does imply a lot of waste paper, there is no 
doubt. 


12056. You have said, I think with reference to the 
suggestion of a Court of Reference, that it would be 
good if all interests were adequately represented ?—Yes. 


12057. Would that mean interests in every branch of 
manufacture concerned, or do you mean that in addi- 
tion to the official element and the scientific element 
there should be a representation of the manufacturing 
interest Without entering into details, my idea had 
been that, broadly speaking, the interests chiefly con- 
cerned should be represented ; for instance, we ought, as 
a permanent member, to have the chief chemist of the 
Government Laboratory. Naturally a representative of 
the public analysts, if not nominated from among them- 
selves, should be nominated by the Local Government 
Board—in fact, I would suggest a public analyst nom- 
inated by the Local Government Board and another one 
nominated by themselves, the Society of Public Analysts. 


12058. My main point is that you do not consider that 
every brandh of manufacture should be individually 
represented P—No. 


12059. That would not be practicable ?—I think the 
agricultural interests, the Dairy Farmers’ Association, 
or whatever it is that represents milk, might very pro- 
perly be represented. I can undestand the Chamber of 
Commerce being represented, and certainly the Phar- 


maceutical Society, or preferably druggists and phar- 


macists generally. You must remember that the Phar- 
maceutical Society does not by any means include all or 
even the majority of pharmacists; it is only a society 
which consists of a fraction of the practising phar- 
macists. , The pharmacists ought to be represented, no 
doubt. 

12050. The main interests should be ?—Yes. 

12061. Would you suggest in addition to other func- 
tions that such a board should have power to define 
articles to be used as food—marmalade, I think, was an 
instance mentioned ?—Yes. They could do a great deal 


for of good work. At present the public analyst is crippled 


because there are no definite limits as to how far acci- 
dental impurities can be tolerated, and that makes it 
very difficult indeed. The result is that the local autho- 
rities say, ‘‘We cannot proceed upon this; here is 3 
per cent. of sand in so-and-so”—it is probably shop- 
sweepings—‘“‘but if we take that into court the magis- 
trate will say that the vendor would not adulterate for 
the sake of 3 per cent. extra profit.” They take that 
view, whether, it be reasonable or not, and the result is 
that proceedings are not taken against that man. The 
chances are that if there are 3 per cent. of what analysts 
call sand in an article, that means a good deal more of 
extraneous matter, which proves the really bad quality 
of the article. But such cases as that are allowed to go 
through for want of a guide. 


12062. Would it strengthen the hands of the local 
authorities in a case of reliance on a warranty for de- 
fence if the person alleged to give the warranty could be 
associated compulsorily in the same hearing and in the 
same case P—I should think that would be a very valuable 
provision. If a man was going to plead a warranty and 
gave a notice to that effect, the warrantor should be 
associated with him in the prosecution, so that the case 
could be heard at the original court where the retailer 
was summoned, and the whole case could be decided— 
whether he had given a false warranty or not. As I 
have pointed out, it is very questionable as to whether 
you have a legal right to summon a warrantor at 
a distance to the particular district police-court. It is 
held by some magistrates, at any rate, that the 28 days’ 
limit must be accepted, and that you have got to taka 
proceedings (because that is a new proceeding) against 
the warrantor within 28 days from the original purchase 
of the sample. This is very often quite impracticable. 
Perhaps the original summons is heard, we will say 20 
days after it was issued—if it comes on as soon as that 
it is a wonder—they have to give a fortnight’s notice, 
first of all, before it goes into court; but we will assume 
that to be the commencement of the proceedings. Then 
perhaps there is an adjournment—for perfectly legiti- 
mate reasons—bringing it to five weeks; and then the 
twenty-eight days’ limit has expired, and you cannot 
proceed against the guarantor. 

12063. If you are bound by the 28 days, that isso. I 
gather you are of opinion that the local authority ought 
to have more power to visit a factory where foods are 
manufactured ?—Yes, I think that if they had had the 
opportunity of visiting glucose manufacturers in con- 
nection with this beer disaster, they would have been 
able to stop it, instead of its being innocently intro- 
duced into beer by the brewers and then their getting 
into trouble afterwards. 


12064. Do you think that only the local authority for 
the district in which the glucose manufacturer is 
situated should have the right to do so?—] should not 
like to say that, because the local authority might never 
exercise the power. 


12065. But there would be a practical difficulty, would 
there not, in giving a roving commission to every local 
authority ?—The question is whether, arsenic being so 
important, it would not be well to have a travelling 
inspector looking always into the question of arsenic and 
its sources. 


12066. To deal with arsenic as a particular case ?— 
Yes. Local authorities are very difficult. to move, and 
the Food and Drugs Acts Inspector has got his own 
work to do, and he does not want to be bothered with 
extra work. I should be almost inclined to. think, as it 
is so very important, that a special official might be 
appointed, who would then, I presume, submit the 
samples to the local analyst. 


12067. I gather that your general opinion is that in 
beer there is no real justification for the presence of 
arsenic in any quantity above the 100th of a grain per 
gallon?—tI think the 100th of a grain per gallon will 
cover all unavoidable traces of arsenic. As a matter of 
fact in practice they contain much less than that, but 
it is a question, for the Commission to consider how far 
they are to be bound down to absolutely exclude these 
munute traces. 


12068. I only wanted to have the benefit of your 
experience in the examination of beer samples, Your 
opinion would be that there would be no hardship in 
tying down. the brewer to turn out a beer containing 
not more than the 100th of a grain per gallon ?—I do 
not think there would be any hardship at present. Now 
he does it habitually, and is anxious to have as little 
arsenic as possible. 

12069. We have not had quite a definite suggestion in 
reference to the food products ; speaking broadly, are 
there any food products of the solid kind which’ could 
not fairly be tied down similarly to a limit of the 100th 
of a grain per lb?—That is a difficult question to 
answer. I have in mind a case within my own know- 
ledge which I think the Commission will have an oppor- 
tunity of hearing about from a brother analyst—I do 
not know that I am at liberty to mention it. It is a case 
where a substance has been added as colouring matter 
to a mixed food product—an artificial food product— 
this colouring matter being perfectly unknown to con- 
tain a large quantity of arsenic; but it does contain very 
material quantities of arsenic, and therefore has con- 


taminated the food product, A colouring matter might 
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contain a trace of arsenic, and you have no right to 
consider it as the 100th of a grain per lb,, which is a 
yery minute dose in a colouring matter, seeing that 
when it has entered the food product it: only constitutes 
a very small quantity of the food product. I think it 
would be infinitesimal then. There is no evidence that 
this particular food has done any harm, but it was being 
made with a highly arsenical colouring matter. 


12070. My question was rather directed to the food 
product, and not to the ingredient ; the case you men- 
tion is one of an ingredient ?—Yes. 


12071. I suppose you would say, would you not, in 
advising a manufacturer, that he must keep out arsenic 
as far as possible, however small may be the proportion 
in which that colouring matter is going into the food P— 
Yes; and the manufacturer in this case, being advised 
and now having become aware, is taking the very 
greatest care that he does not introduce any arsenic, 
because if he went to an ordinary analyst and he found 
arsenic, that analyst would be perfectly right to report 
that it was present. An inspector would have been 
the manufacturer's best friend practically; the mer- 
chant’s attention would have been called to the source 
of the impurity, and it would never have gone into 
general distribution. He would have been told, “ That 
colouring matter that you are using is unfit for use in 
food, and undesirable for use in food.” 


12072. (Profcssor Thorpe.) I see—and I quite under- 
stand why—that you deprecate anything like the use of 
official methods being prescribed. I do not know 
whether you are aware of the interim report of the 
Commission; have you read that ?—No, I have not had 
the opportunity. 

12073. It has been published and circulated. There 
the Commission recommended that “the Board of In- 
land Revenue should possess and should exercise powers 
to specify in detail individual ingredients of beer which 
are liable from their origin or mode of preparation to 
be contaminated by arsenic, to prescribe for every such 
ingredient and for the different materials used in their 
preparation an adequate test. which should ensure their 
freedom from arsenic, and to prohibit under penalty the 
use in a brewery of any material which infringes the 
prescribed test.” The recommendation in Paragraph 34 
was really directed to this, and it runs as follows :— 
“We are of opinion that by requiring the brewer to 
produce satisfactory evidence (whether in the form of a 
guarantee from the vendor or as the result of analysis by 
the brewer’s chemist, stating in such terms as the Board 
of Inland Revenue may determine) that the prescribed 
tests have been applied to all the ingredients of beer at 
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the brewery which have been specified as liable to contain 
arsenic, and that by the examination of samples in the 
Government Laboratory an immediate and effective safe- 
guard to the public with regard to arsenic in beer can 
be secured.” Of course, that contemplates that the 
Board of Inland Revenue should have certain punitive 
powers given to them for an infraction of those pro- 
visions. I do not understand how it would be possible 
in a court of law to secure convictions unless the war- 
ranties and guarantees were given in accordance with a 
method laid down?—In other words, you mean that it 
must be invoiced or guaranteed to pass certain tests, just 
as in commercial matters benzol is sold as being 90 
per cent. benzol according to a specified test? 


12074. Yes?—That implies that if you are going to 
guarantee it, you must prescribe the method of testing— 
I think that almost follows—or a method giving con- 
cordant results. 


12075. There you introduce a difficulty, and you wil! 
see at once the difficulty that is introduced—namely, 
that you may have a conflict of evidence. The analyst, 
for example, may be able to bring rebutting evidence 
that a thing is below the standard which is prescribed, 
whatever that standard may be. You see that introduces 
a difficulty in giving effective power to the Board of 
Inland Revenue in the case of infractions of the war- 
ranty?—Take the matter personally. I can conceive 
that I might individually be clever enough to invent 
some process which in my hands gave me accurate an] 
superior results to the prescribed method ; I should be 
perfectly justified in using that method for my own 
purposes, but if I should be thinking of condemning 
a sample, I should say, ‘‘ Well, it must show that result 
by the official test, and, therefore, I should be bound 
by the official test in reporting; but for my own con- 
venience I might use another one which I had found 
to give comparable results.” I do not like to be tied 
down only to use a certain method when a better might 
be invented ; but, certainly, if you are going to specify 
it, it must be on the basis of an official test in the same 
manner that we at present say that milk must contain 
8:5 per cent. of non-fatty solids and 3 per cent. of fat, 
although the time may come when those really will not 
be the best criteria of genuine milk. 


12076. That is not quite the point, is it? In this par- 
ticular case, inasmuch as we are dealing with very 
minimal quantities of material, the particular way in 
which those have been arrived at is all-important /— 
Very important as an arbitrary test. 

12077. Your statement perhaps is subject to the 
qualification you now make?—Yes, I think *hat is sv. 


Dr. Joun Aveustus VOELCKER, called ; and Examinca. 


1Z078. (Chairman.) I believe you have devoted your- 
self yery much to the application of chemistry to agri- 
culture ?—I have. 


12079. You are able to give us evidence, that | am 
sure we shall find very interesting, regarding the taking 
up of arsenic by farm crops /—Yes. 

12080. You have made experiments at the Woburn 
experimental station of the Royal Agricultural Society 
of Hngland, I believe /—I have. 

12081. Were those experiments made in the year 
1901 ?—Yes. 


12082. Were those experiments made for the purpose 
of inquiring into arsenic in connection with this Com- 
mission ?—They were not originally instituted in con- 
nection with the inquiry of this Commission. As the 
question of the contamination of food products with 
arsenic was raised, [ thought it desirable to institute 
experiments on the question with regard to farm crops, 
principally because of the assertion that had been made 
in some quarters as to farm crops, and particularly 
barley, being contaminated with arsenic through the use 
of artificial manures. It was with that object that I 
instituted the experiments at the Royal Agricultural 
Society’s farm. 

12083. Had you previously had ogéasion to consider 
the question of possible danger to food in consequence of 
arsenic having been contained in the manure or in the 
soil ?—I had previously for a number of years often been 
called upon, for instance, to test different commercial 
samples of superphosphate for the possible presence of 
arsenic, and I also had at intervals submitted to me 
roots and grain which had been grown with super- 


phosphate, for the purpose of ascertaining whether they 
contained any appreciable quantity of arsenic. 


12084. Was that before this Commission came into 
existence It was before this Commission opened. 


12085. You were alive then to the importance of the 
question ?—I was alive to the importance of the question, 
and to the possibility of arsenic being introduced in 
that way, but, having no definite experiments that I 
could rely upon, I thought it advisable that a society, 
such as the Royal Agricultural Society, might very well 
carry out trials with respect to this. 


12085. I understand that those experiments conducted 
in 1901 were conducted with crops grown on a sandy 
loam ?—The soil of Woburn happens to be a sandy loam ; 
at the same time the farm comprises three different 
kinds of soil varying somewhat in respect of heaviness. 
One field is a very light soil; another one, which is 
mentioned in my epitome as being Warren Field, is a 
distinctly heavy soil ; and a third one is intermediate. 


12087. How do you distinguish a heavy soil from a 
light soil ?—As a matter of fact, the geological formation 
alters exactly at our farm. We have one portion of the 
farm on the Lower Greensand, and another portion on 
the Oxford clay. The one field that I have called here 
Lansome Field is on the Lower Greensand. The Lan- 
some Field is the light soil, and the Warren Field is the 
heavy soil. 

12088. On the Lansome Field, with a crop reared in 
the ordinary way, you examined eight plots, a quarter 
of an acre each, I think, and we have the results of 
these and your other experiments in this epitome ?~ 
Yes, 
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Epitome of EXPERIMENTS conducted at the Woburn Experimental Station of the Royal Agricultural Society of 3 


. April 1903. 
England in 1901. whens 








Soil —A sandy soil. 

Crops.—Barley, Swedes, Mangels. 
Pot-culture experiments on Barley. 
Analyses made by Mr. Otto Hehner. 


I. Barley.—Lansome Field. Crops reaped in ordinary way. Eight plots, one quarter acre each, treated 











as follows :— 
Arsenic in Crop. 
Sonera Manures per Acre. : = - 
Grain. Straw. 
Grains per lb. 

Plot 1 - - | Without manure ithe silanes ofl inte Sad main a Olde | NOG ‘006 
Plot 2 - - | 83ewt. Superphosphate made with arsenic—free acid - - oy pa ‘007 
Plot 3 - - | 3cwt. Superphosphate containing ‘01 per cent. arsenic —_ - - ne ‘006 
Plot 4 - - | 3cwt. Superphosphate containing ‘03 per cent. arsenic —- - | He ‘004 
Plot.5 0. - | 3ewt. Superphos;hate containing ‘03 per cent. arsenic —- - | a ‘004 

duplicate of 4.) . / 
Plot6 ..- - | 3cwt, Superphosphate containing ‘01 per cent. arsenic —- - | f '005 

fo upheate of 3.) 

Plot 7 - - | 5ewt. Superphosphate containing ‘01 per cent. arsenic —- 3; » ‘004 
Plot 8 - - | 5ewt. Superphosphate containing ‘03 per cent. arsenic = - =n a a4 








If. Pot-culture a ean eal on Barley.—The straw being cut off when crop was ripe, and not allowed to lie on soil 
(as in the field). 





Arsenic in Barley Straw. 





pe eee = 





Grains per lb. 
Barley manured at rate of 3 cwt. per acre of superphosphate containing ‘50 per cent. ; 


arsenic - - - = - “ . 5 ei % a ee a ‘007 


' 


TIT. Swedes.—Road Piece Field. Crop gathered in ordinary way ; leaves left lying on ground ; bulbs topped and 
tailed, and stored in heaps on Jand ; bulbs cleaned and washed before analysed ; Jeaves not 
washed. ; : 


Six plots (each duplicated) manured as follows :— 





Arsenic in Crop. 





Manures per Acre. 





Bulbs, | Leaves. 
Grains per }b. in 
dried leaves. 

Plot 1 - | Without manure - thy Me = ae =e - None. mr 

Plot 2 - | 83ewt. Superphosphate made with arsenic—free acid - —- - ” ~ 

Plot 3 - _ | 3cwt. Super; hosphate containing ‘Ol per cent. arsenic — - - a ‘Og 

Plot 4 - | 5 ewt. Superphosphate containing ‘01 per cent. arsenic —- = 4 rons 

Plot 5 - - | 3cwt Superphosphate containing ‘03 per cent. arsenic —- - | - 

Plot 6 . - | 5cwt. Superphosphate containing ‘03 per cent arsenic = - - rm 
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Dr. J. A. IV. Leaves of Swedes and Mangels, after cleaning and washing (to remove attaching soil, &e.). Crops under Dr. J. A. 
Voelcher. ordinary cultivation. Voelcker. 
3 April 1903. 3 April 190° 
areca Swede Leaves. Mangel Leaves. 
Warren Field. Great Hill. Warren Field. 
Arsenic.—Grains per lb. of dried leaves ik eam Be ‘004 002 ‘002 
V. Soil.—Tested for arsenic (in air-dried soil). 
Warren Field. Great Hill. 
Arsenic.—Grains per lb. - ree ib eee ee ‘02 ‘014 
i Hoatita 12089. What were the results of treating the plotsin phosphate—that is, Plot No. 1. In the second case I 
; different ways?—In Plot No. 1, without manure there took the ordinary dressing of superphosphate, but it was 
was no arsenic in the grain; in the straw there were a superphosphate made with sulphuric acid which was 
Barley. 0-006 grain per lb. In Plot No.2, which was manured chemically free from arsenic. This superphosphate was 
with 3cwt. per acre of superphosphate made with arsenic- made for me purposely by a chemical manufacturer; it 
free acid, there was no arsenic in the grain, but there was a small lot made for the purpose of this particular 
was 0°007 grains per lb. in the straw. In Plot No. 5, experiment. You may take the arsenic obtained here as 
manured with ae of superphosphate containing 0-01 that which has come out of the soil, subsequent analyses 
per cent. of arsenic, there was no arsenic in the eee showing the soil of this field, as of other fields, to con- 
but 0°006 grains per lb. in the straw. In Plot No. 4, tain a certain quantity of arsenic. 
manured with 3cwt. of superphosphate containing 0°05 : 
per cent. of arsenic, there was no arsenic in the grain, 12095. When the superphosphate pri. made with 
but 0°004 grains per lb. in the straw. In Plot No. 5 arsenic-free acid, may we assume fant the superphosphate 
(duplicate of No. 4), manured with dcwt. of superphos- °° made was free from arsenic?—I do not think that 
phate containing 0°03 per cent. of arsenic, there was no it is quite fair to assume that. I doubt myself whether 
arsenic in the grain, but 0°004 grains per Ib. in the it is possible in any factory to make a superphosphate 
straw. In Plot No. 6 (duplicate of No. 3), manured free from arsenic and to keep it free from arsemic. I 
with 3cwt. of superphosphate containing 0°01 per cent. should believe that the very presence of the atmosphere 
sf arsenic, there was no arsenic in the grain, but 0-005 = 7 the manufactory and the dust flying about will be 
grains per lb. in the straw. In Plot No. 7, manured enough to cause a perceptible amount of arsenic to be 
with 5cewt. of superphosphate containing 0°01 per cent. found even in the superphosphate that had been made 
of arsenic, there was no arsenic in the grain, but 0°004 bison with pure pide! F Ms ere I Pek yaaa se 
grains per lb. in the straw. In Plot No. 8, manured ester 1s very sample, an could not say 1b was 
with Sowt, of superphosphate, containing 0°03 per cent. perfectly free from arsenic. ' 
of arsenic, there was no arsenic in the grain, but 0-004 12096. You tested the superphosphate and found traces 
grains per lb. in the straw. The practical result of that — of arsenic in it, do you say ?—Yes. 
is tha+ when barley was grown upon this soil and treated 12097. Though it was made with acid free from 
in different ways with superphosphate of the ordinary 41. onic P Aatisieo j 
kind which the farmer would purchase, and in the 4 ; , 
quantity that he would ordinarily use, the grain being 12098. Then there can be no doubt that in Plot No. 8 
reaped and threshed in the ordinary way, it was prac- vee oe ae a ie a the pesto pe Alen 
Sani, ic altogether. in Plot No. 1; it was the same soil which in the 
Hy ene as cae ak : place was without manure and in the second had 5 ewt. 
No arsenic in _ 12099. The grain was practically free in every case?— og superphosphate containing 0°03 per cent. of arsenic ? 
grain. —There would be from five to six times as much as in 
ices ors 12091. But the straw. showed traces ?—The straw, on- No. 1. 
straw. the contrary, showed small quantities of arsenic. 12009, And yet there is less sglonis inthe pee 
12092. I see more arsenic was shown on Plot No. 1 Yat, there is less in the straw; but the whole of these 
than on Plots 4 and 5?—The differences are not more figures are within experimental error. 
than would be due to experimental Ee 12100. The whole amount in the straw is so small that 
12093. Plot No. 1 was without manure, you say?— you do not consider these results inconsistent with the 
There was no added superphosphate in Plot No. 1, data as to manure; they simply show that in every 
but eyes was as much as 5 cwt. per acre used in Nos. case the arsenic was very small?—Yes. ~ 
7 and 8. . ' 
Quantities 12094. I see you had either 3 cwt. or 5 cwt. of super- ieee, aie pia Me Foe ape ba ets aoe 
of super- phosphates P—I took those two quantities because they 0.4 of your ene Philen aSiat SM is r = — agin 
phosphate | would very well indicate respectively a moderate and an ye eae 5 OE: Ch ee the 
S 2 Sagal ae ne ; vig 3 very small figures ?—It shows that with an increase or 
used; per- extreme quantity of superphosphate that a farmer arsenic in the superphosphate you d il} 
centage of “would use for the cultivation of barley; Scwt. per oo an i mes phe ‘ ig, 2 ag necessarily 
arsenic ; and acre is an ordinary quantity; it is the quantity that S°” ®™ phe Pea “ss th eto i : ay On a subsequent 
controls. we should use ourselves on this very land, and to grow CE ea) = Peete eae eee reel aaa the amount 
this particular crop. live owt. is an extreme quantity ; of arsenic recorded in the figures which I have given is 
it may be used in some parts of the country, but Hae really an accidental mechanical admixture. 
very seldom that that quantity would be exceeded. 12102. Due to the dust and soil upon the straw ?— Much of th 


Similarly, with regard to the quantity of arsenic con- 
tained in the manures used, the figures are taken from 
determinations of arsenic that I have made in a number 
of commercial samples that have been sent to me for the 
last ten years or so for the purpose of testing the amount 
of arsenic present in them. I desired in this case to 
take, first of all, the natural land without any super- 


Quite so. It is to that rather than to any actual dif- 
ferences in regard to absorption that I attribute the 
figures here given. 

12103. Then to what do you attribute the arsenic in 
the straw in the case of Plot No, 1, for example, which 
was without any manure at all; there must be some 
arsenic in the soil?—There is arsenic in the soil, and I 





arsenic due 
to adherent 
soil, &ec. 


wr. J. At 
Voelcker. 


3 April 1903. 








Jifference as 
O arsenic 
etween 
Tain and 
reen parts. 


dherent 
il. 


ot culture 
‘periments. 
) 


MINUTES OF EVIDENCE. 


confirmed that ‘by analysis of the soil. You will find the 
analysis given under heading V., in my epitome. 

12104. That may have been the result of manuring 
with superphosphate in previous years ?—It may have 
been that, but personally I believe that you will not 
get any soil in which vou do not find about that amount 
of arsenic—any soil, for instance, that contains pyrites 
is pretty sure to contain arsenic. 

12105. Have you examined many soils independently 
of this farm for arsenic?—No, I have not, because the 
question had not arisen before; but I have done so 
lately, and I have never been able to find one that did 
not give some signs of arsenic. 


12106. Is there any arsenic in coprolites, for instance ? 
—tThere is pretity sure to be arsenic there, 


12107. They are largely used for manure, I believe P— 
Not now; they were formerly, but the coprolite industry 
is quite worked out now in this country. 

12108. Why has it been given up?—The coprolites 
are not rich enough, and it does not pay. The principal 
sources of the raw materials of superphosphate manufac- 
ture are the Florida phosphates and the Algerian phos- 
phates, and others, which are very much richer than 
coprolites; coprolites would only contain from 48 to 60 
per cent. of phosphate of lime, whereas these other phos- 
phates will contain something like 80 per cent. The dif- 
ference of working cost has so much altered that it makes 
it unprofitable to work the coprolite beds any more. 
It is in these coprolite beds, and where you have iron 
associated with the coprolites, that you would expect to 
find the iron pyrites, and consequently a considerable 
amount of arsenic. 

12109. What is the chief object of these manures; is 
it to introduce phosphorous ?—Yes. 


12110. And nothing else ?—Nothing else. The super- 
phosphate is simply to be regarded as a means of giving 
phosphate to the crops. 

12111. So far as your experiments go there is very 
little absorption from the soil into the grain P—Very 
little. I am not able at the present time to discrimin- 
ate entirely between what. may be mechanically attach- 
ing and what may pass into the tissues of the plant ; 
but I am prepared so far to say that in the firm parts 
and the matured parts of the plant, such as the grain, 
the arsenic is not taken wp, whereas in the greener 
parts, such as the leaves and the stalk, it is quite possible 
that there may be a certain amount. I am fully of 
opinion that where results have been recorded as giving 
in straw or leaves a certain amount of arsenic, to a 
great extent, this is due to the mechanical attraction 
of particles of soil or manure which contain arsenic. 


12112. The outside of the leaves being soiled with the 
soil—dirtied with the soil?—Quite so. For instanee, a 
barley crop in a field will be cut off close to the ground, 
but the whole straw will be splashed up with bits of 
the soil when the rain comes, and bits of manure may 
subsequently be thrown up. Also in the ordinary pro- 
cesses of threshing and cleaning the grain, there is a 
great deal of dust flying about which may contain small 
quantities of arsenic. It is quite reasonable to suppose 
that the softer parts of the plants, such as the leaves 
and the straw, will more easily take it up mechanically 
than will the hard grain. ; 


12115. Would it be a merely surface layer which could 
be washed off the leaves, or do you think it gets in at 
the surface, and is soaked into the leaves?—I am not 
prepared to say that in the case of the straw and the 
green parts of the plant it is entirely a surface attrac- 
tion; but I am prepared to say that if you take a 
crop of barley, for instance, with its straw, and reap 
it in the ordinary way, and lay it on the soil, you will 
have a good deal more arsenic than if you grow it under 
conditions where it does. not lie on the soil and is not 
subject to the mechanical additions that it would get in 
that way. “ 


12114. Then I understand you made experiments on 
the pot culture of barley ; the straw being cut off when 
the barley was ripe, and not allowed to lie on the soil 
(as in the field)?—Those experiments were carried out 
as being supplementary to the field experiments. Our 
object at Woburn is to carry on scientific experiments 
side by side with practical ones, and in a question like 
this, when I was considering the absorption of arsenic 
by plants, I thought it was very desirable in the first 
place to carry out experiments in just- the same way 
and on the same scale as the ordinary farmer would 
adopt. Therefore the figures given with regard to the 
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field experiments are on exact practical lines. 1 
supplemented these by carrying out other experiments 
on plants grown on the small scale—pot culture experi- 
ments. In one of these I grew barley with a super- 
phosphate to which not merely the arsenic natural to 
the commercial acid was attached, but to which arsenic 
in excess, and in large excess, was added. 


12115. That is Experiment II.—0-50 per cent. of 
arsenic ?—Yes. I reaped the crop here; but you would 
not in such a case get the same amount of mechanical 
attraction from the soil that you would in the tields, 
because the straw when reaped was taken straight 
away. You will find that although the quantity of 
arsenic supplied was 50 times as much as in the case of 
plot 5, yet the amount of arsenic in the straw was not 
much more than in the case of plot 3. 


12116. Just the same as in the case of the super- 
phosphate made with arsenic-free acid and used on 
plot No. 2?—Yes, just the same. 


12117. Is that not a very large amount of arsenic to 
be in a superphospate ?—That is an altogether extreme 
quantity. Such an amount would never come forward 
in practice. 

12118. Have you any evidence as to whether that 
interfered with the health of the plant?—I have some 
very clear evidence about that, which I will be happy 
to lay before you. These results are not given in the 
summary, but since preparing the latter, I have been 
able to put my notes together with regard to this further 
point. I had no less than 11 different sets of pot-culture 
experiments, where the soil of one of these ordinary fields 
was used, and where I treated the barley plant in differ- 
ent ways. In the first case I used no superphosphate at 
all. In the second case I used 3 cwt. per acre of super- 
phosphate free from arsenic. In the third case 3 cwt. 
of superphosphate with 0:01 per cent. of arsenic, 
and so on, with varying quantities up to 3 cwt. per 
acre of superphosphate containing ‘06 per cent. of 
arsenic, which figure, according to my experience, is the 
highest that one meets with ordinarily in commerce. 
After that I added arsenic in excess directly as 
arsenious oxide, and the next series contained 3 cwt. of 
arsenic-free superphosphate per acre., to which I added 
0°15 per cent. of arsenic as arsenious acid. In the next 
series there was 5 cwt. of superphosphate, with °30 per 
cent. of added arsenic, and in the next 3 cwt. of super- 
phosphate, with ‘50 per cent. of added arsenic. ‘The 
remaining series consisted of soaking the seed directly 
in solutions of arsenic. JI used arsenious acid, and 
dissolved it with a weak caustic soda solution so as to 
get it into solution. Having done that, the soda solu- 
tion was almost neutralised with acid, remaining 
slightly alkaline ; and that was added to the ordinary 
superphosphate. I had different sets containing the 
following amounts :—Seeds soaked for 30 minutes in ‘15 
grammes of arsenic in 100 cubic centimetres of water ; 
that is, -15 per cent. In the next set the seeds were 
soaked for 50 minutes in ‘30 per cent. In the next the 
seeds were soaked for 30 minutes in °50 per cent; and 
in the last the seeds were soaked for 30 minutes in a 
1:0 per cent. solution. I kept observation on those 
different lots, and it was only with the last lot—the 
seed when it was soaked in a 1 per cent. solution of 
arsenic—that germination was at all affected. I have 
here a record of the dates at which the different plants 
appeared, and so far as the germination of the seed 
was concerned there was practically no effect until you 
got above a strength of half per cent. of arsenic used 
in a solution. 


12119. So the weaker solutions applied for the length 
of time you mention did not exercise any perceptible 
effect ?—The weaker solutions had no effect in prevent- 
ing or in retarding the germination. 

12120. Then I understand you experimented on 
swedes ?—Yes. The reason of my taking that crop was 
that it has often been asserted that a crop such as 
swedes might do harm eventually to people, because 
the swedes might be eaten off by sheep, the sheep 
might return the arsenic to the land in their droppings, 
and as it is a common practice, especially in our part of 
the country, to grow barley after swedes, so the 
arsenic might be carried on perhaps into the people 
who ate the mutton, or into the barley which was grown 
subsequent to the roots. Therefore I thought it well 
to experiment with the swede crop also. Very much 
the same series of practical experiments was carried 
out as with barley, viz., on quarter-acre plots of land. 
Plot 1 was without manure; on plot 2 there was 3 ewt. 
per acre of superphosphate made with arsenic-free acid ; 
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on plot 4, 3 cwt. of superphosphate per acre con- 
taining ‘01 per cent. of arsenic; on plot 4, 
5 cwt. of superphosphate per acre containing *01 per 
cent. of arsenic; on plot 5, dcwt. of superphosphate per 
acre, containing ‘05 per cent. of arsenic; and on plot 6, 
5cwt. of superphosphate per acre, containing ‘03 per 
cent. of arsenic. I should make here a distinction which 
seems to me very necessary—in the case of the bulbs 
these were simply put in heaps, and they were scraped 
and cleaned, and topped and tailed, as the farmer ordi- 
narily does, and then were brought down to the labora- 
tory, where they were analysed—I have a laboratory at 
the farm itself. These bulbs were cleaned and washed 
just as I should clean and wash any other sample—for in 
fact this question of the mechanical attachment of the 
soil and other things had not. been impressed upon me 
at that time, and it was only from my own results that 
this point subsequently came out so particularly. Simi- 
larly the leaves were allowed to lie on the ground, and 
the one sample of leaves that I got—this was from 
plot No. 3—had been lying on the ground, and they were 
simply brought in’ as they were, and they were just 
roughly brushed over and analysed. The result of these 
experiments was to show that in the case of the bulbs— 
whether no manure was used, or whether superphosphate 
made with pure acid was used, or whether varying quan- 
tities of superphosphate up to Scwt. per acre containing 
‘03 per cent. of arsenic were used—in no case was there 
any perceptible amount of arsenic, any measurable 
quantity, in the bulbs, but, just as in the case of barley 
straw, the leaves did appear to retain a certain, amount, 
for in the one sample of leaves that I examined I had as 
much as ‘02—that is, 2-100ths of a grain per lb. 


12121. Per lb. of the leaves ?—Yes, 


12122. Dried leaves?—Yes. That is an, appreciable 
quantity. J regret now very much that this point 
about the apparent taking up of arsenic in the 
green parts of the leaf, and not in the fully matured 
parts, had not been impressed upon me before, 
and it was more accidentally than otherwise that I 
examined this one sample of leaves. I wish now that I 
had done the whole series ; but that point did not then 
impress itself upon me, for the simple reason that a 
farmer practically ignores the leaves—they are left lying 
on the ground, and they are turned in as manure—they 

For the farmer’s 
purpose really the only point he has to consider is 
whether the bulbs have got any quantity of arsenic in 
them or not. However, having got that one sample, and 
fortunately other crops being still in the land, I took 
the opportunity of going to other fields which were 
cultivated in the ordinary way, and where swedes and 
mangels were grown. I gathered the leaves of those 
crops, and took particular care to wash them well from 
all attached soil and other ingredients. My assistant 
wrote to me at the time and said that although to 
outward appearance the leaves, after a preliminary 
washing, looked quite clean, the quantity of dirt that 
was removed with careful scrubbing was astonishing. 
Examining the leayes then which were washed as well 
as one could ordinarily do it, I found that the quantity 
of arsenic in terms of grains per lb. in the dried leaves 
was enormously reduced from what I had previously 
obtained ; in fact, it was about one-tenth only. The 
swede leaves from Great Hill had only -002 grains of 
arsenic per lb. of dried leaves, whereas in the experiment 
already recorded they had ‘02 or ten times\as much. I 
confirmed this by taking the roots from another field. 
The swede leaves from Warren Field had 004. I also 
took from that same field, Warren Field, which is heavy 
land, mangel leaves, and I found the quantity still less, 
namely, ‘002. I think there is an explanation for this, 
namely, that the mangel leaf is a very much smoother 
leaf than is the swede, and it is possible to 
clean it very much more readily than the swede. I am 
afraid I have wearied you rather with details of these 
somewhat small matters; but agriculturally they have 
great importance, because they seem to me to show very 
clearly that where you have considerable quantities of 
arsenic recorded as being in the green plant, or in leaves, 
or in stems, I am convinced from these experiments that 
I have conducted that a great. deal of it is owing to the 
mechanical attachment of maiterialsy either soil or 
manure, which may contain the arsenic. The quantity 
actually taken up by the plant seems very small, even 
in the case of the green portions, and in the case of the 
matured portion, such as the barley grain, and the 
matured bulbs, it is practically negligible under the 
conditions of ordinary farming as practised in this 
country. In short, I should feel that no case whatever 
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had been made out to lead one to think ‘that the use of 
artificial manures, superphosphates in particular (that 
had been made by dissolving the raw materials with 
sulphuric acid, which might and does contain arsenic), 
would be in any way a source of danger as regards the 
subsequent products obtained from the farm. 

12123. Had the soil upon which your experiments were 
carried out been freely manured with superphosphates 
in previous years?—In the particular year in question 
no superphosphate had been used, but I should doubt 
whether there is any part of the farm ‘that at some time 
or other has not had superphosphate upon it. In the 
ordinary course of farming there we should apply super- 
phosphate once in four years—once in the rotation. 


12124. Would a decoction of the soil be neutral or 
faintly alkaline?—It would depend entirely upon the 
soil and the treatment of it. I am, in fact, conducting 
experiments on that very question at the present. time. 
The soil, I should say, of the lighter land is distinctly 
poor in lime; there is very little lime in it, and some of 
the land is distinctly acid—other parts of the land are 
neutral or alkaline. 


12125. How do you account for some portions being 
slightly acid ?—That is the particular experiment that I 
am working at now. I have for a number of years in 
succession been using ammoniacal salts in excess for the 
purpose of seeing at what rate the lime is removed from 
the soil, and I have got portions of the land to such a 
state that they will not bear a crop, because of the acid 
character of the soil. 


12126. (Dr. Whitelegge.) I want to ask you whether 
the arsenical content of this soil is not unusually high; 
I am referring to the figure of -02 grains per lb. which is 
given in your précis P—I have really no reliable materials 
to go upon to enable me to say whether that is the case 
or not; in fact, I should rather like to take this oppor- 
tunity of saying that until we had the Hehner modifica- 
tion of the Marsh-Berzelius test I do not think that our 
results were sufficiently reliable to compare them, These 
tests have been made by Mr. Hehner himself. I have 
really no others that I could compare strictly with 
them. 


12127. May I take it that the soil in question does not 
contain visible pyrites?—Certainly. One would say it 
was just an ordinary sand ; it is a very light sand, and it 
is certainly not a soil that I expected to find any arsenic 
in. I was surprised when I did find it. 


12128. Would you think that the probable explanation 
of that would be the former manuring with superphos- 
phate?’—No, I do not think that. I am not disposed 
to attribute the arsenic that exists in this soil to 
the previous manuring with superphosphate. I rather 
believe that you might examine any soil and find that 
amount of arsenic in it. . 

12129. Even in chalky soil P—Yes. 


12130. (Chairman.) Did you test commercial super- 
phosphates for arsenic—are you satisfied that the -03 
per cent. of arsenic is the maximum likely to be found ? 
—In commercial samples, I certainly believe that that 
is the maximum that would be found. I have made a 
calculation of that, for instance, and presuming super- 
phosphate to have ‘03 per cent.—the highest figure that 
I have given here—it would practically mean that an 
acid had been used which contained ‘as much as 6°3 
grains of arsenic per lb., which would ‘be 880 parts per 
million. That is a tremendous amount. Of course, 
since this question was raised there have been numerous 
inquiries from the manufacturers of artificial manures 
as to the amount of arsenic which superphosphate, and 
every other manufactured manure, contains. The 
figures that I gave, and upon which I worked, are the 
ones that I have practically found to come forward. As 
you will see, in the other experiments I have supple- 
mented the quantity by directly adding arsenic. 

12131. When you added arsenic as arsenious oxide to 
the superphosphate did you first ascertain its solubility ? 
—No. I added it to the superphosphate direct, execept in 
the case ithat I mentioned to you, where I used the seed 
soaked in solution. There I took care to get the arsenic 
into solution by using soda, and then neutralising. So 
that I really have both sets. 

12132. We have had some evidence of ordinary white 
arsenic getting into a porcellanous condition, and not 
being soluble P—I have heard of that. 


12133. But you have not had experience of that ?— 
No, I have not had special experience of that, except 
in so far that I avoided that occurring in the strong 
solutions where the seed was soaked. 
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12134. By using soda?—Yes. 


12135. You do not think that in any manures made 
with superphosphate before it is applied to the soil, the 
white arsenic might get into an insoluble condition P— 
I have heard that stated, but I do not see what insoluble 
condition it would get into. I could understand that, 
when it was applied to the land, especially if the land 
contained a good deal of iron, you would get an in- 
soluble iron—ferric-arseniate, for instance. That I can 
understand, but I do not think that in the superphos- 
phate itself, with the acid present, and the acid in 
excess, aS it generally is, you would find it in an in- 
soluble condition; on the contrary, I have found it 
directly in a soluble condition. Excess of acid is always 
present in the superphosphate; there is sometimes an 
excess of sulphuric acid, but more generally there is an 
excess of free phosphoric acid. I cannot understand 
how the arsenic would then be in an insoluble condition. 
Though I have nothing directly to prove it, I should 
say that the arsenic in the superphosphate was in a 
soluble condition, and, at all events, I have been able 
to take it out in the soluble condition. When it goes 
on the land I can quite understand that just as the 
phosphate which was soluble passes into an insoluble 


or rather into a finely-divided and precipitated condi- - 


tion, so might the arsenic combine with the iron which 
is present in all soils, and forms an insoluble iron com- 
pound, and be, as it were, prevented from rising up into 
the plant, or at all events be a decidedly insoluble com- 
pound, and not easily assimilated. 

12136. When you sampled the grain on the quariter-acre 
plots, was it all collected and mixed ?—The whole of the 
crop was taken and put through the threshing machine 
and treated in just the same way that a farmer would 
treat it. 


12137. So that the grain was all mixed?—You may 
take it that these samples that are represented as 
tthe produce of the quarter-acres, were not small picked 
samples, but represented the whole of the produce of 
the plot, and were samples taken from that. ‘They were 
an average of the whole lot. 


12138. What would be the delicacy of the test that 
you employed; for instance, you say that the bulbs 
contained “no arsenic”; what would that mean ?— 
“None” would practically mean that there was less than 
a 1,000th of a grain per lb.; that there would be less 
than °001. The figure that you have for the straw is 
practically ‘005 grains per lb. That is a detectable 
quantity. 

12139. You have mentioned small quantities, some- 
times 002; those were just about twice the amount 
that you regarded as not detectable?—Quite so. 1 
should like, if I might, to add that in all these cases 
care was taken to destroy organic matter. 

12140. I was going to ask that question; was the 
organic matiter completely destroyed ?—It was com- 
pletely destroyed in all these cases. 

12141. (Sir William Church.) I understood you to say, 
I think, in answer to Dr. Whitelegge, that you did not 
attribute any of the arsenic that you found in the soil 
to former dressings with superphosphate ?—Perhaps I 
should not have put it so decidedly as that. I should 
not like to say that, but I could not discriminate. 


12142. What becomes of the arsenic in the soil ?—I 
suppose that that land has perhaps in every four years 
had a dressing of superphosphate ever since superphos- 
phate was introduced; and I do know also that in any 
soil which contains pyrites you may get arsenic. 

12143. This soil, I understood you to say, was un- 
usually free from iron?—It is not free from iron. It 
has not, to my knowledge, pyrites present, but at the 
same time there is an iron sandstone in it. When you 
have dug down a matter of 4ft., say, you will come 
to distinct ironstone. 


12144. Your explanation would be that a good deal of 
the arsenic put upon the soil does not pass away in 
solution in ithe drainage ?—I do not think it does. 


12145. It enters into some combination with the iron ? 
—Yes, I should think that. I do not know any way 
of discriminating between the arsenic that may be due 
to such a thing as pyrites in the soil and the arsenic that 
may be due to the accumulation of superphosphate. 
The difficulty is so enormous. If you take a sample of 
soil and you get a little pyrites in it, it may seem a 
tremendous quantity. The fact that I have taken 
samples over a number of my different fields and found 
02 or ‘01, and not a larger quantity than that, would 
rather strengthen my belief that there is no pyrites in 
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any quantity or else in particular samples I have ob- 
tained very abnormal results. Therefore, I should not 
like to say definitely that the arsenic here had not been 
the result of the accumulation of the superphosphata 
applied. 


12146. Do any other of the chemical manures contain 
arsenic? Does nitrate of soda, for instance, contain any 
arsenic?—No. I have had to test those for manures. 
There is one that may possibly contain it, and that is 
sulphate of ammonia. I have had to test, sulphate of 
ammonia; there you have the ammonia, the liquor from 
bp gasworks, and that is neutralised with sulphuric 
acid. 

12147. Does the sulphuric acid bring the arsenic im? 
—That is a possible, but I was going to say an im- 
probable source. Freedom from arsenic in the finished 
product depends upon the perfection of the crystallisa- 
tion. Ido not know of any other ordinary manure that 
has to be considered as regards its liability to bring 
arsenic on to the land, except superphosphate, and 
when one says superphosphate one includes all 
artificial manures that are made by dissolving raw 
materials, bones—— 


12148. Dissolved guano, and so on?—Yes. 


12149. Does kainit contain any arsenic?—I would 
not like to say. 


12150. You see no chemical probability of it?—I do 
not see any chemical probability of it, but the more 
erystalline you get the substance, the less likelihood 
there would be. 

12151. The outcome of your experiments is most 
clearly to demonstrate that the seed does not become 
contaminated with arsenic?—It does not become con- 
taminated. 


12152. Even though the plant may contain traces of 
arsenic /—Yes. 


12155. And it is the same with the roots ?—That is so. 
My first belief with regard to the roots was that the 
arsenic passed up through the bulb and into the leaves. 
That, of course, was strengthened by some of the evi- 
dence that has been before this Commission already, 
and I am not prepared at present to say that that to 
some extent this is not'so. Jam, however, quite certain 
that some of the figures that have been. before you as the 
results of the examination of whole plants have been 
very much due to the mechanical adherence of materials 
conveying the arsenic, and I think I have proved this by 
the difference between leaves grown, some in the 
ordinary way, and others carefully washed. I propose 
to continue those experiments, and if there is any par- 
ticular line that this Commision would indicate as de- 
sirable I should be glad to follow it. 


12154. In one of the experiments that has been 
brought before us the plants were grown artificially, 
and great care that none of the arsenicated water used 
shouid get on the leaves. In that case there were traces 
of arsenic found in the green leaves—it was corn that 
was being tested—but not when they were ripe; that 
was difficult to understand ?—Were those Mr. Angell’s 
experiments ? 

12155. Yes?—I have read those with a considerable 
amount of interest, and I may perhaps be allowed to 
say that in the main they fall into line with my own 
results. At the same time they do not seem to me 
thoroughly consistent among themselves. In some cases 
there were whole plants examined, and no arsenic at 
all found. In others arsenic was found in the green 
parts only. 


12156. I think that was with regard to peas or beans? 
—Then the question was whether the pods were in- 
cluded or not. 


12157. He took the pods and the seeds together +— 
That was in No. 15 experiment, I think you will find. 


12158. He gave it (Q. 8557) as his opinion that he 
thought arsenic might be excreted, but it seemed to 
me avery unlikely thing that arsenic should be 
excreted ?—I do not think that would be the case, and 
I do not follow Mr. Angell in the theory put forward to 
account for it. What seemed to me much more likely 
was that these experiments were not under his eye all 
the time. They were conducted by someone else, and we 
have not direct information regarding them. It is a 
very large series of experiments, and the general con- 
clusion, as I say, very much agrees with mine, though I 
do not quite fall into line with him as regards all the 
details ; for instance, I cannot at all see why, if oats do 
not have any arsenic, barley should. That is comparing 
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experiments 7 and 8. I should think that in Mr. 
Angell’s experiments a good deal was due to the fact that 
he did not destroy the organic matter. 

12159. (Chairman.) That, you think, may have made 
a difference in his estimations ?~Yes, I think it affected 
the estimations. 

12160. In reference to the soils which you tested for 
arsenic, did you test a large number of the specimens 
of Warren Field and of the Great Hill Field ?—No ; 
there were not a large number. 


12161. I see there is just one result given in each 


case, namely, ‘02 of arsenic in grains per lb. for Warren Dr, J. 4 
Field, and :014 for Great Hill?—I was saying just now Voeleker- 
that there are very few determinations made by modern | 
and exact methods of the amount of arsenic in soils. 


12162. Those two are a small number of tests *—That 
is all. 

12165. Just two individual tests, were they ?~Two 
individual tests. [ made these because of finding arsenic 
in the leaves. I should not have thought of the arsenia 
being in the soil had it not been for the auantity found 
on the leaves. 
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APPENDIX 16. 


PROF, DELEPINE’S 


_- 


RAT EXPERIMENTS. 


EXPERIMENTAL INVESTIGATION UPON THE ACTION OF ARSENICAL BEER AND OTHER 
ARSENICAL SOLUTIONS ADMINISTERED IN LARGE QUANTITIES TO RATS. 


Handed in by Professor S. Delépine, 13 June 1902. 


The objects of this investigation were to ascertain :— 


1. Whether the presence of arsenious acid in beer 
could account for the changes observed in persons who 
had consumed arsenical beer. 


2. Whether it was necessary to assume that a com- 
pound more poisonous than arsenious acid was present 
in arsenical beer. 


5. Whether the presence of organic compounds of 
arsenic such as cacodylates could account better for the 
effects of arsenical beer than the presence of arsenious 
acid. 


4. Whether the quantities of arsenic found in beer 
by chemical analysis were sufficient to account for the 
effects produced by arsenical beer. 


5. Whether the presence of alcohol in such amounts 
as are usually present in beer so favour the pathogenic 
action of arsenic as to render minute doses of that poison 
exceptionally noxious. 


6. Whether concurrent influences, such as insufficient 
diet, could account ( as I had surmised) for the different 
effects of arsenical beer upon different individuals. 


Rats were specially suitable for the experiments, be- 
cause they take beer and weak watery solutions of 
alcohol and arsenious acid very readily, and can adapt 
themselves to considerable variations in their diet. 

They are less affected by arsenic than man and many 
other mammals. 

In man doses of arsenious acid varying between 
0-1 gramme and 2 grammes have been stated to produce 
death (Lachése, Tardieu, Orfila). 

A dose of 2 grammes to a man of moderate weight 
i.e., weighing about 63,000 grammes, is equivalent to a 
dose of 0°003 grammes per 100 grammes body weight. 
Rouyer has found that arsenious acid or arsenites ad- 
ministered to dogs by the mouth was fatal in doses of 
0:006 grammes per 100 grammes body weight (a dose 
of 0015 grammes of arsenate of soda is necessary to pro- 
duce the same result). Such a dose usually produces 
death in twenty-four or forty-eight hours. In rats I 
have found that a much larger dose was necessary to 
produce death in four and five days when adminis- 
tered by the mouth. A single dose of 0°012 
per cent. of body weight produced the death of a 
rat weighing 135 grammes in four days. Two doses 
each of 0°006 grammes per cent. of body weight adminis- 
tered to another rat weighing 141 grammes produced 
death in five days from the giving of the first dose. From 
these results it would appear that the lethal dose of 
arsenious acid administered by the mouth may be for 
rats at least twice greater than the lethal dose for dogs, 
and four times greater than the lethal dose for man. 
(See General Table (I.) of Results, Experiments 16 and 
17.) These figures are necessarily only approximate, 
especially witn regard to man, but they are none the 
less useful in forming an opinion upon the value of the 
results obtained in experiments,on rats. Thus, in try- 
ing to estimate the probable effects of certain quantities 
of arsenical beer upon man, I have thought it desirable 
to administer to a certain number of rats solutions con- 
taining at least four times more arsenic than I had 
found in the most contaminated beers examined by me 
during the outbreak. I have, however, also used 
doses smaller than those actually taken by many beer 
drinkers. 


Most of the beers I have examined contained less 
than 2 grains of arsenic per gallon. In one case I have 
found over 13 grains of arsenic per gallon. The largest 
quantity of arsenious acid I gave to rats for ordinary 
experimental purposes was 7 grains per gallon, the 
fluid being given at the rate of 1 gallon a day for a man 
weighing 140lbs. The quantity of beer taken by 
sufferers has frequently exceeded 1 and 2 gallons daily, 
v.€., 7°14 per cent. to 14-28 per cent. of the weight of a 
man weighing 140lbs. I have administered the arsenical 
beer or solutions in quantities equivalent to 8 per cent. 
or 16 per cent. of the body weight of the experimental 
animals. The slight excess being allowed as a compen- 
sation for accidental unnoticed losses. 

The experiments were conducted in sets. In each set 
a certain number of rats were placed under conditions 
absolutely identical. All the cages were of the same size 
and shape, placed side by side in the same part of the 
room, so as to be at the same temperature and receive 
the same amount of light. All the rats were fed at 
the same hour in the morning, and were weighed just 
before being fed. A certain number of experiments 
were always carried out simultaneously, these groups 
of experiments constituting what I call a set. The 
various sets were started at short intervals from each 
other, but care was taken to make the general conditions 
in the various sets as similar as possible. 

To test the action of the arsenic and alcohol it was 
necessary to submit the animals to variations in the 
feeding. (The victims of the arsenic epidemic belonged 
chiefly to a class liable to great irregularities in their 
diet.) During certain periods of each set of experi- 
ments these variations were identical for the various 
animals composing the set. It is upon those “com- 
parable periods ” that conclusions must be chiefly based. 
The comparable periods in all cases extended over one 
month, and in several sets over seven or eight weeks. 


In considering the results of each set of experiments, 
it will be necessary to analyse the results obtained, 
first, during the whole time the animal was under obser- 
vation (see Diagrams and Table I.) ; second, during each 
special period characterised by the administration of a 
special amount of food (see Diagrams); third, during, 
the comparable groups of periods (Diagrams and Table 
II.). To make all the results comparable all the quan- 
tities have been reduced to a percentage of the weight 
of the animal at the beginning of each experiment and 
at the beginning of each special group of periods com- 
posing the comparable periods. 

Definite quantities of food and drink were daily 
measured and weighed, but it sometimes happened that 
the rats did not take the whole supply. When any 
food or fluid was left over at the end of twenty-four 
hours this was carefully weighed before a new supply of 
food was given. I have, therefore, distinguished in the 
record of results between the amount of food and drink 
given and those taken. All the figures recorded have 
been calculated on the basis of the food and drink 
actually taken. In the diagrams the amounts given are 
indicated as well as the amounts left over (except when 
the difference was trifling). The amounts left over were 
generally indications of a bad state of health or of a 
dislike for certain solutions (watery solutions were 
usually not so well taken as beer). 

The description of each set of experiments will 
indicate the special object of that experiment.* 





* In Table I. & synoptical summary of quantities given during the whole course of the experiments an‘l of the gross 


results will be found. é a 
detailed records of daily variation will be found. 
as those given in the text 


In Table II. a similar summary relating to comparable groups of periods. 
In these tables and diagrams the same numbers and letters of reference 
have been used. Although daily records have been kept in all the experiments, I have found it 


In the cliagrams 1 to 6 


advisable to record in the diagrams the average results of consecutive periods of thr2e days. In this way the curves have 


been equalised and the irregularities produced by micturition and defecation reduced to a minimum. — 
d arsenic is frequently used here as synonymous with arsenious acid. The word arsenicum is used to designate 


the wor 2 
metallic arsenic. 
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ROYAL COMMISSION ON ARSENICAL POISONING: 


A. ALTERATIONS OBSERVED DURING THE LIFE OF ANIMALS EXPERIMENTED UPON. 


First Set of Experiments.—This consisted of five ex- 
periments, one of which had to be discarded at the end 
of one month. A pregnancy of the animal, which had 
not been noticed at the onset, caused alterations in 
weight which vitiated the results. The four other rats 
were given respectively :— 


Experiment 1.—Salford arsenical beer containing 25 
parts of arsenic per 10 million parts, or about 4 grain 
per gallon. The amount given daily was about 16 per 
cent. of the body weight (corresponding to over 2 gallons 
for a man weighing 140lbs.), amount-of alcohol about 
5 per cent. 


Experiment 2.—Watery solution of arsenious acid 
containing 20 parts of As, O, per 10 million (or about 
1-7th grain per gallon). Amount given daily, 8 per 
cent. of body weight (corresponding to over 1 gallon 
for a man weighing 140lbs.). No alcohol. 


Experiment 3.—Salford arsenical beer to which 


arsenious acid was added so as to make the total amount - 


of arsenic equal to 1,000 parts per 10 million, or about 
7 grains per gallon. Amount given daily, 8 per cent. of 
body weight (corresponding to over 1 gallon for a man 
weighing 140lbs.); amount of alcohol, about 5 per cent. 


Experiment 4.—Watery solution of arsenious acid 
containing 1,000 parts of As, O, per 10 million (or about 
7 grains per gallon); amount given daily, 8 per cent. of 
body weight (over 1 gallon for a man 140lbs. in weight) ; 
uo alcohol. 

The changes observed during the various periods of 
the experiment were as follows :— 


Period A.—Duration, 36 days; food, oats and dry 
bread; amount, 14 per cent. of body weight. (except. in 
Experiment 3, in which food was 10 per cent. of body 
weight). In all cases but No. 4 there was a rapid 
increase of weight. This increase was very sudden and 
considerable in Experiment 3, and more gradual in 
Experiment 1. 


Period B.—Duration, 9 days; food reduced to 3:3 per 
cent. of body weight (dry bread only). Great and 
rapid loss of weight in all Gases. Rats 1 and 2, which 
received moderate doses of arsenic, may be compared. 
The loss of weight was much more marked in 2 than in 1, 
although rat 1 was drinking beer containing 1-6th 
grain of arsenic per gallon at the rate of over 2 gallons 
per day, and rat 2 a watery solution containing 1-7th 
grain of arsenic per gallon at the rate of over 1 gallon 
per day. The watery solution seemed therefore to be 
more detrimental than the arsenical beer. 

In 3 and 4 the dose of arsenic was much above that 
found in ordinary arsenical beer. The loss of weight 
was not sensibly greater than in 1 and 2. Rat 4 did not 
usually take the whole of the watery solution given 
to it. 


Period C.—Duration, 9 days; food increased to 5 per 
cent. of body weight (dry bread only). This caused 
a diminution in the rate of loss of weight except in 4. 

This effect was most marked in rats 1 and 3, both of 
which were taking beer. It was more marked in rat 3 
than in rat 2, although rat 3 was taking a much larger 
amount of arsenic than rat 2. Rats 2 and 4 did not 
take the whole of the watery solution given to them. 


Period D.—Duration, 9 days; arsenical fluids replaced 
by pure water; food increased to 10 per cent. (dry 
bread). Considerable increase in weight of animal 1. 
Distinct increase, but less considerable, of animals 2 and 
4. No marked effect in animal 3. 


Period E.—Duration, 15 days; arsenical fluids resumed 
at the same rate as before Period D; food reduced to 
5 per cent. (dry bread). A slight gain in weight was 
observed in the case of 1. All the other animals re- 
mained stationary; 2 and 4 left much of the watery 
solution given to them. 


Period F.—Duration 12 days; experiment interrupted 
by the death of 2, 3, and 4); food reduced to 3°3 per 
cent. (dry bread). Marked loss of weight in all cases. The 
loss was slighter in 1 than in 2, 3, and 4. In 2 and 3 
the lees was considerable. In 4 it was less marked owing 
probably to the animal being alpeady considerably 
emaciated at the end of period E. Rat 3 died 11 days, 
rat 2 12 days, and rat 4 13 days after the beginning of 
this period. They all died suddenly, apparently from 
failure of the heart, or of the respiratory muscles. Rats 
2 and 4 left much of the watery solution given to them, 


Poriod G@ was a continuation of period F in the case 
of the surviving animal No. 1. This animal, kept on 


the same low diet for another 12 days, after a further 
slight loss of weight, maintained its weight for six days. 


Period H.- Duration, 18 days; the arsenical beer was: 
replaced by arsenic-free lager beer; and the food (dry 
bread) increased to 10 per cent. This was followed by 
a slight increase in weight, but after 12 days the animal 
began to lose flesh again. The animal, which had taken 
its food and drink well up to this date, began to leave- 
a considerable portion of both untouched. * 


Period I.—Duration, 12 days ; lager beer replaced by 
water; food (dry bread) remaining 10 per cent. For 6 
days the rate of loss by weight remaintd the same as in 
the previous period, but when the weight had been 
reduced to about 80 per cent. of the original weight the- 
fall ceased. Some food and drink left. 


Period K.—Duration, 12 days; water replaced by 
lager beer; food the same as in J. No sensible effect 
observed. The animal took the beer better than water,. 
but did not eat the whole of its food, although it took 
more food than in the two preceding periods. 

The stoppage of the arsenical beer was apparently 
followed by a marked disorder of health, manifested by 
a disinclination to take food and drink, which had been: 
well taken up to then, and a marked loss of weight. 
This animal was then killed. 

Results during the group of periods selected for 
comparisons. Composed of part of period A, whole of 
periods B, C, D, E, and part of period F, during which 
the aummals were submitted to the same conditions 
rte with regard to the administration of experimental 

uids. 

Total duration of selected period, 60 days. 


(See detailed account of quantities of arsenic and 
alcohol taken daily in Table IT.) 


1. Salford arsenical beer, 2 gallons daily; average 
daily loss of weight, 0-20 per cent. 

2. Watery solution containing a little less arsenious 
acid than the Salford beer, 1 gallon of solution daily ; 
quantity of arsenic taken daily less than half thattakem |... 
by No. 1; average daily loss of weight, 0°62 per cent. fisere 

3. Salford arsenical beer with arsenious acid added u ein 
to 7 grains per gallon 7.e., containing 40 times as baelels 
arsenic as the original Salford beer); average daily loss 
of weight, 0-62 per cent. 


4. Watery solution of arsenious acid containing 7 
grains of arsenious acid per gallon (z.c., the same quantity 
as in Experiment 3); average daily loss of weight, 0-83 
per cent. % 


This first set of experiments seemed to indicate that— General 


(1) Solutions of arsenious, acid in water acted in the rian’ 


same way as eraeubet beer. experimen 
(2) That arsenical beer was less injurious than watery Provision: 
solutions of arsenic of the same strength. conclusion 


(3) That when an animal was well fed the presence of 
a small quantity of arsenic did not affect its health 
seriously for a time. ‘s 

(4) That doses of arsenic, much greater than those 
found in arsenical beer capable of causing symptoms of 
chronic arsenical poisoning,. might be taken for about 
one month without ‘causing death, but that death was 
liable to occur suddenly at the end of such a period. 

(5) That after arsenical) beer had been taken for a — 9. 70 “a 
period of over three months the sudden stoppage of that old asin 
fluid might be attended with disturbance of health . ._. 
causing serious loss of weight. pjaesii ted 

The correctness of these provisional conclusions was ~~ /') ‘| 
tested in the following set of experiments :— 

Second Set of Experiments.—Three rats were given Second set 
the. following fluids in daily quantities, uniformly experiment 
equivalent to 8 per cent. of; their body weight (corres: 
ponding to-over 1 gallon for a man 140lbs. in weight). 


Experiment 6.—Ordinary bitter beer, containing a 


-trace of arsenic, always less than one part in 10 million 


(i.e., less than 1-143rd grain per gallon) ; pure ethylie 
alcohol was added to the beer to bring the percentage 
of alcohol up to 10 per cent. (by acne so as to make 
the beer distinctly richer in alcohol than beer . in 
ordinary use. j 
Experiment 7.—Ordinary: bitter beer, containing a 
trace of arsenic (same as that used in Experiment 6), to 
which arsenious acid was added so as to bring the pro- 
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SET IV. Action of watery solutior of Arsenic tn Water and of Solutions of bathArsentr 


and Aleahol in Water compared. 
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APPENDIX 16. 


portion of arsenic up to 1,000 parts in 10 million (7.e., 
about 7 grains per gallon) ; pure ethylic alcohol added 
so as to bring the percentage of alcohol up to 10 per 
cent., as in the previous case. 


Experiment 8.—Ordinary bitter beer (the same as 
in the two previous experiments), heated in saturated 
steam so as to drive off the bulk of the alcohol without 
concentrating the beer. To this practically alcohol 
free beer, arsenious acid was added up to 1,000 parts 
in 10 millions (7.e., about 7 grains per gallon). 


The changes observed during the various periods of 
the experiments were as follows :— 


Period A.—Duration 15 days. 
the three beers begun at once. Food, 10 per cent. of 
body weight. After an initial loss of weight, rats 6 and 
8 recovered entirely, in 7 a loss of weight amounting 
to about 4 per cent. of the original weight was observed. 
All the animals took their food and drink well. 


Period B.—Duration 9 days. Beer replaced by an 
equal amount of water. Food, 10 per cent. of body 
weight, Slight gain in rat 6; slight loss in rat 7; 
marked loss (over 4 per cent.), in rat 8. 
ment of arsenical beer by arsenic free water did not 
seem to have a beneficial effect in any of the cases. 


Period C.—Duration 15 days. Beer resumed. Food, 
10 per cent. of body weight. Marked increase of weight 
in rat 6 (about 7 per cent.); great loss of weight in 
rat 7. This rat died 12 days after the beginning of 
the period, its weight being reduced to 67 per cent. of 
the original weight; marked loss of weight in rat 8. 
Thus, the beer containing a large amount of arsenic, 
plus a marked excess of alcohol, appeared to cause death 
sooner than the beer containing an equal amount of 


Administration of 


arsenic; but no alcohol. 


Period D.—Duration 52 days. (Only 6 and 8 remain). 
Beer as before; food reduced to 3:3 per cent. Marked 
steady loss of weight in both cases. Rat 6 was reduced 
to 68 per cent. of its original weight; rat 8 was reduced 
to 57 per cent. of its original weight, and then died 
suddenly at the end of the period. The only animal 


_ surviving was, therefore, rat 6, which was taking beer 


containing a trace of arsenic and 10 per cent. of 
alcohol. 


Period E.—Duration 5 days. To find out whether 
the reduction in the amount of food was alone respon- 
sible for the loss of weight the bitter beer was replaced 
by lager beer, the amount of food remaining the same. 
During the first three days the fall of weight continued, 
then the weight began to rise again. 


Period ¥.—Duration 39 days. To ascertain whether 


the animal had been permanently injured by the low © 


feeding and the drinking of bitter beer, with a trace of 
arsenic, the administration of lager beer was con- 
tinued, and the amount of food raised to 10 per cent. 
This was followed by a steady increase in weight. The 
animal was killed when its weight had risen again to 
90 per cent. of the original weight, and it looked again 
apparently quite well. 


Selected comparable periods corresponding to A,B, 


and and C. Total duration of this period 39 days 
(36 in the case of rat 8). (See detailed account 
in Table II), Rat 6: Bitter beer containing 


a trace of arsenic and 10 per cent. of alcohol, over one 
‘gallon taken daily; average daily gain. in weight, 
0°11 per cent. Rat 7: Bitter beer, containing 7 grains 
of arsenic per gallon, and 10 per cent. of alcohol ; over 


The replace-. 
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died suddenly, in the same way as the animals of the Apperlix_16. 


first set died. 


Third Set of Experiments.—This consisted of three Third set of 
experiments, one of which (No. 11) is a control experi- experiments. 


ment, comparable both with this and other sets of 
experiments. (Experiment 18 in the 6th set is anothe1 
control of the same kind, and differs from 11 by the 
amount of food given.) Three rats were given the fol- 
lowing fluids in daily quantities, uniformly equivalent 
to 8 per cent. of their body weight (corresponding to 
over 1 gallon for a man 140lbs. in weight). 


Experiment 9.—Beer brewed in the laboratory from 
arsenic-free malt and hops, part of the malt being re- 
placed by arsenical glucose obtained from Bostcck’s so as 
to introduce about 1 grain of arsenious acid per gallon 
of beer. At the end of the process there were found 
130 parts of arsenious acid per 10 million parts of beer 
(or 0°91 grains per gallon), the amount of alcohol being 
5°31 per cent. by. weight 6.65 per cent. by volume). 


Experiment 10.—Cacodylate of sodium dissolved in 
arsenic free beer or water, so as to make the pro- 
portion of arsenicum per gallon equal to that in Ex- 
periment 9 (As, O, = 198)—Na Kd O, = 160). That 
is to say, 210 parts of cacodylate were added to each 
10 million parts of fluid, giving a quantity about 1°47 
grain per gallon). 

Experiment 11.—Water or arsenic free beer (laver 
beer). The changes observed during the various pericds 
were as follows :— 


Period A.—Duration, 12 days; food, 10 per cent. 
of body weight; water, 8 per cent. of body weight. 
Slight loss of weight in rat 9. Distinct, but moderate, 
increase of weight in rats 10 and 11. 

Period B.—Duration, 9 days; administration of ex- 
perimental fluids mentioned above, quantity 8 per cent. 
of body weight; food, 8 per cent. of body weight. Rat 
9, slight loss of weight. Rat 10, considerable increase 
of weight. Rat 11, slight increase of weight. 

Period C.—Duration, 48 days; experimental fuid 
given in the same quantities as in the previous period ; 
food, reduced to 3-3 per cent. of body weight. Rat 9, 
steady and considerable loss of weight, amounting to 
45 per cent. of original weight. The animal died sud- 
denly at the end of the period. Rat 10 (nine days after 
the beginning of this period, the cacodylate of sodium 
which had previously been given dissolved in water, was 
given dissolved in lager beer, to make experiment 10 
comparable with experiment 9). So long as the watery 
solution was given there was a rapid loss of weight, but 
as this followed a previous rapid increase, the weight of. 
the animal did not fall below the original weight. 


(C 1.) Soon after the water had been replaced bv beer 
the loss of weight ceased to be manifest, and at the end 
of the period (although the diet had been insufficient) 
the loss was only about 7 per cent. of the original weight. 
Rat 11: This animal was given water for the first 9’ 
days, to allow comparison to be made between experi- 
ments 10 and11. Asin 11, a considerable loss of weight 
was observed. 

Arsenic free lager beer was then given instead of water, 
and as in the previous case, this prevented a further 
loss of weight. 


(C 2.) To ascertain whether the beneficial action was 
really due to the administration of beer 26 days later 
the lager beer was again replaced by water; this was 
followed by a rapid loss of weight. 


The results obtained during this period seem 


2 Summary of 
results 
1st. That the arsenical beer brewed in the laboratory obtained 
and deriving its arsenic from arsenical glucose, and con- during period 
taining no more arsenic than beer found on the market C. of third 
during the epidemic, was very noxious. set of 


1 gallon taken daily; average daily loss of weight, 
0°90 per cent. Rat 8: Bitter beer, containing 7 grains 
of arsenic per gallon, and deprived of its alcohol, over 
1 gallon taken daily; average daily loss of weight, 
0°30 per cent. 


show :— 


eneral experiments. 


The outcome of this set of experiments seems to be 


sults of the that arsenical beer, containing only a trace of arsenic, 
econd set of even in presence of an amount of alcohol above the 


and. That solutions of cacodylate of sodium in water 
and in beer, behaved much in the same way as water 


: ; i Sion and beer free from arsenic. The presence of cacodylate 
ea average, is not very injurious to the health so long as ¢¢ sodium seemed even to have a beneficial effect. 
i" : a large amount of food is taken. The presence of a : Al, : y uy, 
onel sions. jarce amount of arsenic is clearly injurious, whether 3rd. That.an animal receiving an insufficient diet kept 


* 





alcohol is present or ot, but the presence of a large 
amount of alcohol seemed in this case to precipitate 
the fatal issue. The loss of weight in Experiment 7 
was greater than in Experiment 3 (first set), in which 
the same amount of arsenic was administered in beer 
containing only 5 per cent. of alcohol. As in the 
first set of experiments, I observed, that the replace- 
ment of the arsenical beer by pure water is not always 
attended with a beneficial result. The animals 7 and 8 


its weight better when given arsenic free beer than 
when given water to drink. The beer in such cases ap- 
parently acted as food. 


Period D.—Duration, 6 days; food, the same as during 
the previous period (3:3. per cent.). Rat 10: Lager beer 
solutions of cacodylate of sodium replaced by wetery 
solutions of the same strength. Loss of weight equal 
to about 4 per cent. of original weight. Rat 11: Water 
replaced by lager beer. Gain of weight about 2 per cent. 


Appendix 16, of original weight. 
Pet served during period C as regard the action of cacody- tion of arsenic was continued as before. In Experi- 
late of sodium and of arsenic free beer. ment 15 arsenious acid was added to the alcoholic solu- 
Period E.—Duration, 19 days; food increased to 10 tion, so as to cause the rat to take, in addition to the 
per cent; fluids continued as in period D. Rat 10: alcohol, the same amount of arsenic as was taken by 
Rapid increase in weight; at the end of this period the rat 14. At the end of the period rat 14 (taking arsenic 
weight of the animal was 108 per cent, of the original alone) had lost during the period about 55 per cent. of 
weight. The rat was then killed. Rat 11: Very rapid its original weight, whilst rat 15 (taking both alcohol 
increase in weight. At the end of the period the weight and arsenic) had lost during the same period about 
of the animal was about 106 per cent. of its original 18 per cent. of its original weight. At that time the 
weight. It was then killed. weight of rat 14 was less than 90 per cent. of its original 
These results show that after being on an insufficient weight (70 days previously), whilst the weight of rat 16 
diet for 54 days, and losing weight, an animai taking a was over 98 per cent. of its original weight (70 days pre- 
large quantity of cacodylate of sodium, recovered its viously. 
weight as weil as an animal having received no arsenical Period H.—Duration, 12 days; the food was continued 
fluid, when put on an abundant diat as before. 
Selected comparable groups of periods, corresponding Hxpemme bw aane 
: : : periment 14.—Alcohol was added to the arsenical 
nat a ame C. es ae 2 days; food insuf- olution; this seemed at first to have a beneficial 
cleht during greater pant, Ori perZoms sei" effect, but the weight began again to fall rapidly, and 
Experiment 9.—Laboratory beer, containing 0-91 grain the animal died suddenly at the end of the period. 
of ree acid ae on) rae Ske from Experiment 15.—The alcohol solution was replaced 
he ae ae pg O76. sa xh ae see vl by a watery solution of arsenic of the same strength as 
lein. Daily loss of welgnt, per cent. of original pefore, but without alcohol. The rat began immediately 
weight. . to lose weight much more rapidly than before, and at 
Experiment 10.—Cacodylate of sodium dissolved in the end of 12 days had lost nearly 20 per cent. of its 
water or beer, 1:47 grains per gallon, average dose taken original weight. 
over 1 gallon per diem. Daily loss of weight, 0:22 per The chief outcome of this set of experiments was that General 
cent. of original weight. alcohol when given in small doses together with arsenic results of 
Experiment 11.—Water or arsenic—free beer, average does not seem to intensify the bad effects of the latter ; fourth set 
dose taken daily, over 1 gallon. Daily loss of weight, there is, on the contrary, an indication that alcohol experimen 
0-45 per cent. retards the action of arsenic. During the preliminary and provi- 
General This set of experiments showed that beer containing stages of the experiment rat 14 increased in weight more sional | 
results of arsenic derived from arsenical glucose, used as a malt rapidly than rat 15, and yet at the end of the experiment conclusion 
third set of Substitute in brewing, was apparently as injurious as rat 14 had lost weight to a greater extent than rat.15, 
experiments. ee peer to which pure arsenious acid had pee which was taking arsenic along with alcohol. 
Provisional added. Cacodylate of sodium had apparently no ba ; ri ie i ; 
conclusions. effect, and soeieel even to be ickeial Beer ie: from Fitth Set of Experiments | 


Fourth set of 
experiments. 
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These results confirm those ob- 


arsenic, and containing a small amount of alcohol, was 
distinctly beneficial, and apparently acted as a food. 


Fourth set of experiments.—This consisted of ex- 
periments on 2 rats which were kept under observation 
for over two months. These experiments had for object 
to compare the effects of watery solutions of pure 
ethylic alcohol, and of watery solutions of pure arsenious 
acid, in which the alcohol and arsenic were present in 
quantities similar to those found in arsenical beer. 
Opportunity was also taken to observe the effects of iso- 
lation of the animals, and of the addition of some animal 
food to the vegetable diet given in the course of all the 
other experiments. 


Period A (Experiments 14 and 15).—Duration, 6 days. 
Both animals were left for 6 days among other rats 
supplied with an unlimited amount of oats and water. 
Both rats exhibited considerable daily variations of 
weight, but at the end of the period had not gained more 
than most of the isolated rats supplied with 8 or 10 per 
cent. of their weight of food. 


Period B.—The two rats were then isolated, and the 
amount of food reduced to 10 per cent. ; the weight re- 
mained stationary for three days. 

Period C.—A part of the bread was then replaced by 
an equal amount of cheese (bread 8 per cent., cheese 2 
per cent. of the body weight). Atthe end of 9 days both 
animals had considerably increased in weight. 

Period D.—The actual experiment; was then begun. 
Experiment 14.—This rat was given a watery solution 
of arsenious acid (containing 4 grain of the poison to the 
gallon) at the rate of over 1 gallon a day. 

Experiment 15.—This rat was given a watery solution 
of pure ethylic alcohol (containing 5 per cent. of alcohol) 
at the rate of over 1 gallon a day. The food remained 
the same as in the previous period (bread and cheese). 
In both cases the weight of the animal continued to in- 
crease, but not so regularly as before the administration 
of arsenic or alcohol. 


Period E.—Duration, 6 days; the same quantity of 
food was given, but the cheese was stopped. The same 
solutions were given. In both cases the weight con- 
tinued to increase for a short time, then it fell slightly. 


Period F.—Duration, 6 days; jhe same fluids being 
given, the food was reduced to 5 per cent. (a quantity 
insufficient to maintain the weight under ordinary cir- 
cumstances). This was followed by a rapid loss of 
weight, more rapid in the case of the rat taking arsenic 
than in the case of the rat taking alcohol. The weight 
of both rats was still above their original weight. 


Period G.—Duration, 33 days ; the same quantity of 


ROYAL COMMISSION ON ARSENICAL POISONING: 


food was given, and in Experiment 14 the watery solu- 


for object to determine the lethal dose of arsenious acid 
when the poison was taken under the conditions of the 
previous expériments. The results have already been 
discussed at the beginning of this summary, and are 
also given in Tables I. and II. 


Sixth Set of Experiments.—These experiments had Sixth set. 


for object to control some of the previous experiments. 
T had been impressed with the fact that rats generally 
kept in better health and required less food to main- 
tain their weight when lager beer was administered than 
when ordinary bitter beer or even water was given to 
them. In order to ascertain whether this conclusion 
was correct, I took two rats*’and gave them each a daily 
amount of food equal to 5 per cent. of their body weight, 
i.e., quantity barely sufficient to keep their. weight con- 
stant when no other drink than water was given to them. 
I then gave them both for short periods either lager 
beer or bitter beer at the rate of over 1 gallon daily. 
Finally I gave one of the rats only lager beer and the 
other rat only bitter beer for a considerable period. The 
lager beer contained no arsenic, and about 5 per cent. 
of alcohol. 


The bitter beer contained a trace of arsenic, always 
less than 1-143rd per gallon (probably never more than 
1-200 or 1-250 judging from the sublimates obtained) ; 
it contained 6 per cent. of alcohol. 

The results obtained may be summed up as follows :— 

Period A.—Duration ten days. 

Bitter beer, 10 per cent., food 5 per cent. 

Experiment 18.—Loss about 15 grammes (out of 145 
grammes). 

Experiment 19.—Loss about 14 grammes (out of 159 
erammes). 

Period B.—Duration 14 days. 

Lager beer 10 per cent., food 5 per cent. 

Experiment 18.—Gain about 5 grammes (upon 130 
grammes). 

Experiment 19.—Gain about 2 grammes (upon 145 
grammes). 

Period C.—Duration 15 days. 

Bitter beer ten per cent., food 5 per cent. 

Experiment 18.—Loss about 10 grammes (out of 135 
grammes). 


Experiment 19.—Loss about 6 grammes (out of 147 
grammes). 


Period D.—Duration six days. 


Experiment 18.—Lager beer 10 per cent., food 5 per 
cent.; loss 8 grammes (out of 125 grammes). 
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Experiment 19.—Bitter beer 10 per cent., food 5 per 
cent. ; loss 11 grammes (out of 141). 


Period E.—Duration 45 days. 
Beer 10 per cent., food 8°5 per cent. 


Experiment 18.—Lager beer; gain 23 grammes (upon 
117 grammes). 


Experiment 19.—Bitter beer ; 
130 grammes), death. 


. After this period the rat 18 continued to increase in 
weight for several days, but then became suddenly ill, 
would not take its food, and died 105 days after the 
beginning of the experiment. The illness was entirely 
different from that observed in rats dying from the 
effects of arsenic, the animal refusing to take its food 
and drink, whilst the arsenical rats although they fre- 
quently left variable amounts of food and drink, usually 
ate up to the last day and died suddenly. Death in this 
case was due to an accidental illness, which began at 
a time when the animal was rapidly increasing in 
weight. 

This set of experiments confirmed my impression 
that bitter beer drunk at the time of the outbreak in 
Salford and in Manchester was less wholesome than 
lager beer imported from Munich. 

Whether this difference was attributable to the small 
trace of arsenic present in the beer, or the difference 
between the products of high and low fermentation, I 
am not prepared yet to say, but my general impression 
is that beer brewed at a low temperature is more whole- 
some than beer brewed at.a high temperature. It is also 
to be noticed that the bitter beer used in this set of 
experiments was beer which would have passed easily 
the test recommended by the Brewers’ Commission. 


Seventh Set of Experiments. —For purposes of comparison 
[ have brought together four experiments carried out pre- 
viously in my laboratory by Dr. Kerr, and which had for 
object to ascertain the effect of the administration of large 
doses of pure ethylic alcohol, on the liver. 


Experiment 20 (xxii.).—A rat weighing 180 grammes was 
given daily 10 per cent. of its body we'ght of dry food, and 
3°2 per cent. of a 25 per cent. solution of pure ethylic alcohol. 


loss 19 grammes (upon 
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or about 0°80 per cent. of its body weight of absolute alcohc:. 
The fluid was given by the mouth. 

During the first 6 days it lost about 27 per cent. of i-s 
weight, but began to gain flesh again. On the 52nd day the 
loss had been reduced to 16 per cent. 

Experiment 21 (xxvii.).—A rat weighing 150 grammes 
was given daily 10 per cent. of its body weight of dry food 
and 2°7 per cent. of its body weight of a 20 percent. watery 
solution of pure ethylic pigs (0°54 per cent. of body 
weight in absolute alcohol), This fluid was injected into 
the rectum. 

After an initial diminution, the weight increased again. 

Sixty-nine days after the beginning of the experiment, 
when the animal was killed, its weight was only 6 per cent. 
lower than the original weight. 


Experiment 22 (ITI.)..— Rat weighing 150 grammes. 
Experiment conducted as in the previous case (da ly dose 
of absolute alcohol 0.51 per cent. of body weight) The 
animal was killed 69 days after the beginning of the ex- 
periment ; the loss of weight was about 30 per cent. of the 
original weight. 

Experiment 23 (V.).—Rat weighing 154 grammes. Ex- 
periment conducted as in the two previous cases (daily dose 
of absolute alcohol 0.35 per cent. of body weight). This 
animal did not bear the administration of the alcohol well, 
and died on the 63rd day, there being a loss of 45 per cent. 
of the original weight. 


Summary of the Resuits of the 7th Set of Experiments.— Swmmary. 


These animals showed frequent evidences of intoxication, so 
that the administration of a fluid containing 20 or 25 per cent. 
of absolute alcohol, produced effects which were not observed 
in rats to which an equal amount of alcohol was given in a 
more diluted state. The effects of alcohol were also more 
variable than those of arsenic. Two of the'rats appeared 
to recover gradually from the first effects of aleohol, and to 
regain weight ; two other rats continued to lose weight from 
the first. Only one of the four died, and that animal 
seemed from the first to be very sensitive to the action of 
alcohol ; possibly 1t was not in a good state of health at the 
beginning of the experiment. To insure the rapid passage 
of the alcohol into the circulation, the alcohol solution was 
in three out of the four cases injected into the rectum ; this 
caused intestinal irritation, which complicated the action of 
alcohol. Owing to this disturbing element, experiment 20 
is the only experiment in this set which is quite comparable 
~vith the exveriments on arsenic. 


B. ESTIMATION OF THE AMOUNT OF ARSENIC PRESENT AT THE TIME OF DEATH IN THE 
TISSUES OF RATS WHICH HAD BEEN TAKING ARSENICAL FLUIDS. 


After the death of most of the rats used in these 
experiments a post-mortem examination was made. 
The stomach and intestines were remoyed in all cases, 
as well as portions of the lungs, a part of the liver, both 
kidneys, a small part of the spinal column, and spinal 
cord, the diaphragm, a portion of the muscles, nerves, 
and bones, of one of the extremities. These parts were 
kept for microscopial and microchemical examination. 
The remainder of the body was then used for chemical 
estimation. 

In some cases these remains were entirely reduced 
to pulp, care being taken to avoid accidental con- 
tamination, and this pulp was then macerated either 
in water or in 20 per cent. hydrochloric acid for 24 or 
48 hours; the quantity of fluid being brought at the 
end of that time up to 50 cc., 100 cc., or 150 cc. (accord- 
ing to the quantity of material), either by the addi- 
tion of 20 per cent. of hydrochloric acid, when dilute 
acid had been used from the first (which was generally 
the case), or by the addition of pure hydrochloric acid 
up to 20 per cent. of the whole amount of fluid used, 
when pure water had been used as a macerating fluid. 

The mixture was then treated according to the method 
which I have devised for estimating the amount of 
arsenic in beer on the basis of Reinsch’s process. In 
other cases the skin was separated from the other 
tissues, and the amount of arsenic in it was estimated 
in the same way. 

In another group of cases a square patch of skin 
was removed from the back of the animal, the hair 
was then removed from that patch, and the arsenic 
estimated separately in the hairless skin, and in the 
hair. The skin of the back was selected for that pur- 
pose as being the least exposed to accidental contamina- 
tion from the fod and drink taken by the animal. In 


one case the amount of arsenic present in the liver was 
also estimated. All the parts used were weighed so as 
to make it possible to calculate roughly the amount of 
arsenic in the whole body. For several reasons I did 
not entertain great hopes of obtaining accurate results ; 
at the time the analyses had to be made I had not been 
able to determine how far the amount of arsenic 
separated by Reinsch’s process from fluids containing 
blood, hair, muscles, etc., would bear a ratio to the 
total amount of arsenic present in these parts com- 
parable to that which I had determined in the case of 
beer. The beer standard had therefore to be used. 
Then, owing to the difficulty of boiling fluids containing 
a large amount of proteid substances, Dr. Coutts, whe 
carried out the estimations for me, had to vary the 
proportion of the dilute acid to the matter aralysed. 

This must, to a certain extent, have influenced the pro-- 
portion of arsenic precipitated upon the copper. 

Thirdly, the sublimates obtained in several cases were 
less abundant than my lowest standard (1—10,000,000) 
sublimate, so that we were deprived of means of accurate 

comparison. This was due to the very small amount 

of material available in some cases. 

For all these reasons it is obvious that the quantities 
which are recorded in Table 1 are not strictly compar- 
able with those obtained in connection with the beer, 
moreover, they are not exactly comparable among 
themselves. 


It has appeared to me, however, that, imperfect as Summary of 


Ap pen lix 


they are, the figures obtained would be more useful than results of 
a mere statement that arsenic had been found to be chemical 


present or absent. 
these estimations revealed clearly the fact that the 
amount of arsenic present in the body after death bore 
some relation to the amount of arsenic taken during life. 





Notwithstanding all their defects estimations. 
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CarcuLaTeD Amount of Arsenic found in the Body after Death, compared with the Amount of Arsenic 














Total Amount | Amount Apparent | | 
of Ar-enie | of Arsenic taken | Total Amount of | Weight | 
waste given during Life ; Daily Arsenic* found of 
Epona ns ee per cent. of per cent. of | | P.M. in the body, Animals 
body weight. body weight. Estimated in 
As As, Os. As Asy Os. AS. Os. 
. psa i Wk PN ry | 
Grammes. Grammes. Grammes. Grammes. 
1 0:0034300 0:0000390 0-0000368 90 Salford beer stopped 42 days before 
death. 
6 0:0000706 0:0000008 0-0000144 144 Bitver beer stopped 44 days before 
death. 
2 0-0176000 0:0007600 0:0000773 122 Arsenical beer taken till time of 
| death. 
8 | 00632000 0:0007700 0-0004000 100 ditto - - - ditto. 
9 0°0058000 00001055 00000282 142 - ditto ditto. 
10 0°0132720 Kd. 0:0001680 Kd. 0:0000767 307 Cacodylate taken till the time of 
death. 
ll Ot Ot 00000060 243 Water and heer supper’ to be arsenic 
| : ey ; Pe | Bs + tree taken up till time of death. 
We | Walid ee a | Exoon yi 66 si gpa taken up till eae ot death. 
5 ‘ 5 00007 LO ‘00007 77 itto - - - ditto. 
16 | 0:0120000 — 0:0008050 125 Death two days after second dose of 
arsenic. 
18 0:0000240 0-00000 10 Trace AUS; Lager beer taken up to time of death. 
Bitter beer stopped 50 days before 
death. 
19 0:0000740 0:0000010 | Trace 111 Bitter beer taken up to time of death. 





given during Life. 

















* All the analyses upon which I have based the calculations in this column are based upon the estimations made for 
me tn my laboratory by Dr. Coutts, the method which I have devised for estimating the amount of arsenic in beer being 


used in every case. 


The figures given in the first two columns are practically accurate since they represent the exact 


amount of arsenic given to the rats, except in the case of experiments 1, 6, 18, and 19, in which the amount of arsenic 


present in the beer was also ascertained by my method. 


+ Since making the above experiments I have examined again lager beer from the same source as that from which I 


Usually the amount calculated for the whole body 
was below that of one daily dose administered during 
life. But when the daily dose was less than 0-00007 
grammes (per cent of body weight) the amount estimated 
to be present P.M. was more or less in excess of the 
daily dose. The smaller the dose the more marked 
this excess seemed to be. Two interpretations may be 
given to this; either this excess is evidence of ex- 
perimental error, or else it indicates that arsenic when 
adtainistered in small doses can accumulate up to a 
certain point in the tissues. 

Experiment 11 seems to support the first view, for 
this rat had taken during life only water and beer 
which appeared to be quite free from arsenic, and yet 
after death a recognisable trace of arsenic was dis- 
covered in the tissues. It is, however, possible that 
although it was impossible to detect arsenic in the fluids 
given to the rat, there were nevertheless very minute 


quantities of the poison which could not be detected in 


the quantities used for analysis. Admitting that the 
figure 0:000006 indicates the result of some experimental 
error which may have tainted all the other estimates, 
it will be noticed that such an error would not explain 
the excess found in Experiments 6, 14, and 15. 

The evidencs, therefore, as far as it goes, seems to 
indicate that arsenic may accumulate in the tissues up 
to a certain point. That the tissues are not capable to 
retain more than a certain amount of arsenic seems als} 
to be indicated by the fact that whenever large doses of 
arsenic were administered, even up to the time of death, 


Amount of Arsenic in parts per 10,000,000. 


obtained the beer used in these experiments and have found distinct traces of arsenic in some of the samples. 


the amount of arsenic found in the body after death was 
invariably smaller than the amount of arsenic given 
daily. These results seem to indicate that arsenic 
forms some kind of compound with tissue elements. 

Another interesting fact is brought out by these esti- 
mations. Arsenic was found in the tissues of two rate 
which had ceased to take arsenic for more than 40 days 
before death. In experiment 1 the amount found was 
nearly equal to a daily dose. In experiment 6 the 
amount of arsenic found was 16 times greater than a 
single daily dose. The daily dose in this case was ex- 
ceedingly small. 

To account for these results it is almost necessary to 
suppose that arsenic enters into combination with some 
of the constituents of protoplasma. | 

When large doses are given it is probable that a 
portion of the arsenic passes out of the body with the 
feces, and that portion of what passes into general 
circulation not being retained by the tissues is excreted 
by the skin, liver, kidneys, and other glands. This view 
is supported by actual observation in the human subject. 
I made several atvempts to collect the urine and faeces’ 
of rats taking arsenical fluids, but I was not successful - 
in devising a plan excluding the possibility of contami- 
nae of the excreta with the fluid administered to the 
animals. 


With regard to the localisation of arsenic in the Localisatioz 
tissues, I have not been able to make many observations, of arsenic in 
but the results summed up in the following table aro the tissues. 


suggestive :— 





a —— 














Kixperiment, rate ea Pees Skin and Hair. Beet Hair alone. Liver. 
1 - 3 to 4 10? — 18? ch 
2 _ — ms 15 252 a 
3 _ —_ — 21 300 ? — 
4 _ = a 10 200 2 — 
6 1 — ~ -— “ LBs 
7 4 — 23 +4 6? 
8 40 Pi asi a 5? 307 ra 
2 —d 1? bap 6—8 8? ‘1 

10 2°52? — Ae | = at AS 
11 0°25 ? — pet Le m= T= 
14 10 to 15 Ne 80 | cet ae a 
15 = 10 5to8 4 Be sae 

16 Over 68 -- = -— - 


{ 








Note.—(?) indicates that the estimation were subject to more experimental fallacies than usual. 


nanges- 
yerved in 
an. 





*ment at Owen’s College. 
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In Experiments 3 and 4 the rats were taking large 
doses of arsenic, and it is probable that their skin had 
more than once been wetted by the fluid given to the 
animals to drink. 


On the whole the results confirm those of other 
observers with regard to the special tendency which 
arsenic has to accumulate in the skin, and more especially 
in the hair. 


The amount of arsenic found in the body of the rats 
taking small doses of arsenic corresponds to the amount 
we found in some of the organs of patients that had 
died from the effects of arsenical beer (the same method 
of analysis having been used). 


183 
Ref. No. 
107. - - Thyroid Body- less than 5 in 10,000,000 
124 - - Bones - - - about 4 in 10,000,000 
125 - - Spleen - - - about 1 to 2 in 10,000,000 
126 - - Thyroid Body- about 7 to 8 in 10,000,000 


The material at my disposal did not allow me to push 
the comparison further. 

Generally speaking, the results of the estimation of 
arsenic in the experimental rats confirm the view that 
arsenical beer, such as was drunk during the outbreak, 
acted in the same way as solutions of arsenious acid 
containing about the same quantities of arsenic as those 
which I had estimated to be present in that beer. 
Watery solutions of arsenious acid appeared, however, to 
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Conelusions 
based on 
chemical 
examina- 
tion. 


be more toxic than beer containing the same amount of — 


arsenic. 


C. LESIONS FOUND AFTER DEATH IN RATS WHICH HAD BEEN TAKING VARIOUS FLUIDS 
CONTAINING DIFFERENT PROPORTIONS OF ARSENIC. COMPARISON OF THESE LESIONS 
WITH THOSE OBSERVED IN PERSONS WHO HAD DIED FROM THE EFFECTS OF ARSENICAL 


BEER. 


I have previously (Questions 5303 to 5315) alluded to 
some of the changes which have been observed in persons 
that had died from arsenical poisoning resulting from 
the consumption of beer* :— 

Among the changes, some were, in my opinion, evi- 
dences of the action of deteriorating influences, such as 
imperfect feeding and disease (more especially tuber- 
culosis). Another group of lesions seemed to me to be 
special and common to the majority of cases of arsenical 
poisoning, and consequently to be attributable to the 
action of arsenic. 


Among these lesions the most important were—first, 
degeneration of the more specialised tissues, such as 
glandular epithelium, muscular and nervous tissues 
(these degenerations lead to wasting and perturbation of 
functional activities); second, irritation and increased 
proliferative activity of the less specialised tissues, 
such as connective tissues and certain epithelial tissues 
(these changes lead to fibrosis, keratosis, pigmentation, 
etc. ). 


(See my evidence 
Minutes.) 

In order to acquire more information than we possess 
at present on these points I have arranged for investi- 
gations to be carried out with the material collected for 
me chiefly by Dr. Moore, assistant lecturer in my depart- 
Several of my pupils have 
rndertaken at my request to investigate in detail the 
u. ages observed in various organs. I have already re- 
lated the general changes observed by Dr. F. C. Moore 
in the autopsies which he conducted (see Table X.). 
Dr. J. C. Muir has completed an investigation on the 
blood and bone marrow of many cases; he has given an 
excellent account of his work. Dr. W. F. Jackson 
has completed a research on the changes occurring 
in the kidneys. He has found that congestion, some de- 
generation of epithelium, and possibly in some cases 
accumulation of melanin in some of the secreting 
cells might be attributed to the action of arsenic. Dr. 
Reginald Lawrence has carried out an examination of 
the nerve centres, which brings out the fact that nerve 
cells are invariably affected by arsenic, and are the seat 
of degenerative processes. The investigations relating 
to the liver, lungs, skin, lymphatic glands, muscles, and 
fat are not yet complete. If desired to do so, I will 
submit the reports which are at present available. I 
may say generally, on the basis of my own preliminary 
examinations, that the following changes were of 
common occurrence among the victims of arsenical 
‘beer : — 


1. General hyperemia, most noticeable in the lungs, 


in Vol. I. of Commission’s 


‘glands, muscles, and nerve centres. 


2. Considerable degeneration and wasting of some of 
the muscles examined. 

3. Albuminous and fatty degeneration of the cardiac 
‘muscle, patchy and often slight. 

4. More or less complete disappearance of fat from 
-some of the cells of fatty tissue. 

5. Albuminous and fatty degenerations of glandular 
epithelium, specially well marked in the liver. 

6. Degeneration of nerve tissues most marked in the 
nerve cells of the cerebral cortex and the spinal cord. 


The terminal nerves seemed also to be affected in a few 
cases, but I am not certain whether the changes were 
attributable to arsenic or to some other causes; in 
several cases no clear evidence of degeneration of peri- 
pheral nerves could be found, 


7. Over production of melanin in the deep layers of 
the epidermis, accumulation of melanin or of an allied 
pigment in the lymphatics of the true skin, in lymphatic 
glands, in some connective tissue cells, and possibly in 
some glands—e.g., the liver and kidney. In the pre- 
sent state of our knowledge it is not however quite 
possible to determine whether a pigment resembling 
melanin is certainly melanin without further investiga- 
tion. 


8. Sometimes there was over-production of cutaneous 
epithelium, also keratosis, and of fibrous tissue in some 
of the organs, which were also the seat of degenerative 
processes. With regard to the latter change, it was 
generally difficult to exclude the possible influence of 
other causes. 

The post-mortem examinations which I have made of 
the rats used in the experiments which have been pre- 
viously related, have yielded very similar results. In 
fact, with one exception, ‘the changes observed in the 
various organs and tissues have been of the same nature 
as those found in the human subject ; but with regard to 
pigmentation, I have obtained no result. I expected this 
difference, for all my experimental rats were albino 
rats; the absence of pigmentation in these cases is an 
additional confirmation of the theory which I have for- 
mulated many years ago regarding the origin of melanin. 
At the time when I started my experiments I tried to 
obtain some tame grey rats, but I was not able to get 
any. It would have been impossible to conduct carefully 
systematic experiments with wild rats. A detailed ac- 
count of these pathological investigations is not yet 
ready, and would not in its present state add materially 
to the value of the evidence which I have already 
obtained. 

There remain in my mind no doubts regarding the 
similarity between the lesions observed in the bodies of 
patients who have died of the effects of arsenical beer, 
and the lesions observed in the carcases of rats to which 
solutions of arsenious acid in water or in beer had been 
given, over periods varying from 30 days to 90 days. 
Several of these cases had not taken proportionately 
more arsenious acid than the human victim. The mode 
of death in both cases was usually sudden, as if due to 
cardiac failure, or failure of the respiratory muscles. It 
is also noticeable that when small quantities of arsenic 
were given, a fatal result did not usually occur before the 
end of three months, and that slow recovery was possible 
at the end of that time. 

The experiments on rats had also the object of de 
termining whether arsenious acid in beer was more 
poisonous than arsenious acid dissolved in water. The 
changes of weight observed in animals taking equal 
amounts of arsenious acid dissolved in beer or in water, 
had already shown that arsenious acid dissolved in water 
seems to be more injurious than arsenious acid dissolved 
in beer; the post-mortem examinations confirmed this 
view, for the degenerative changes were most marked 
in rats taking watery solutions of arsenious acid. 





* It must be remembered that most of these patients were also suffering from other illnesses, the majority of them 


-were tuberculous. 


4576. 


In some there was some pyrexia. 
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Alcohol up to the amount usually present in beer did 
not seem to affect the rats unfavourably, but the addi- 
tion of alcokol up to 10 per cent. of the total fluid seemed 
in one case to have a detrimental effect. The bad effects 
obtained with strong solutions of alcohol, even in mode- 
rate quantities, indicated that dilution has an important 
influence upon the results. 

With regard to the possible presence of arsines in 
arsenical beer, cacodylates seemed to me to be among 
the most noxious arsines* which could reasonably be 
expected to be present in beer, the results obtained in 
the only case in which cacodylate of sodium was admin- 
igtered were so much in accordance with what was known 
before of the physiological action of this salt that I did 
not think it necessary to multiply experiments. Far 
from haying a detrimental effect during periods com- 
parable to those of the Salford epidemic, cacodylate of 
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sodium seemed to have a beneficial effect even when 
administered in large doses, the animal treated with 
cacodylate of sodium bore better the effects of low 
diet than a control animal taking no arsenic at all. 
Another rat receiving as much arsenicum, in the form 
of arsenious acid as the cacodylate rat became, on the 
contrary, seriously ill under the same collateral experi- 
mental conditions. The post-mortem state of organs 
agreed with the symptoms during life. In the rat re- 
ceiving arsenious acid, and which died in consequence, 
the usual degenerative changes were observed, and the 
fat of the fatty tissue had disappeared entirely from one 
of the parts where it is usually found. The cacodylate 
rat, on the contrary, was apparently quite well when 
killed, its organs had a normal appearance, and there was 
the usual amount of fat under the skin and in other 
situations. 


a 


D. GENERAL SUMMARY OF 


(D.) General summary of experimental results. 

In all the experiments from which these conclusions are 
drawn, the animals were taking arsenical fluid at a rate 
which corresponded to over one gallon for a man weigh- 
ing 140 lbs. 

1. Beer to which had been attributed several human 
cases of arsenical poisoning during the 1900-1901 outbreak 
in Salford, produced in rats lesions characteristic of 
arsenical poisoning. The quantity of beer necessary 
to produce this result was not proportionally larger than 
the quantity taken by a great number of the persons 


attacked. (Experiment 1, also Table L., in Appendix 
to my previous evidence in Vol. I. :—Beer A, cbs Gs 
ZL, he, Ls.) 


2. The same effects may be produced by the adminis- 
tration of beer containing the same amount of arsenic 
introduced by the use in brewing of glucose obtained 
from Messrs. Bostock’s factory (Experiment 9). 


3. Similar effects, but more rapid and intense, can 
be produced by watery solutions of arsenious acid con- 
taining the same amount of arsenicum as arsenical beer 
brewed from arsenical glucose (Experiments 2 and 14). 


4. Beer containing traces of arsenic introduced by 
the use of badly prepared malt does not produce effects 
approaching those produced by arsenical glucose beer ; 
there is, nevertheless, some evidence to show that even 
the smaller quantities of arsenic introduced by arseni- 
cal malt may have a detrimental effect. (Experiment 
6 and 19 and Table II. Malt, in Appendix to my 
evidence in Vol. T., see Malts 83, 84, 87, 89, 90, 91, 
92, 97, 98.) 

5. Beer to which arsenious acid has been added so as 
to make the proportion of arsenic about four times 
ereater than that present in badly contaminated samples 
of original arsenical beer (so as to make the dose ad- 
ministered to rats comparable to the doses taken by 
beer drinkers) invariably produced chronic arsenical 
poisoning, fatal in, less than three months from the 
beginning of the administration (Experiments 5, 7 
and 8.) 

6. Solutions of arsenious acid in water, contauimg the 
same guantity of arsenic as the beer referred to in Sec. 5, 
acted in the same way, but more rapidly and intensely. 
(Experiment 4.) 

7. Solutions of arsenious acid in water, containing 
from 70 to 140 times more arsenic than had been found 
in the most arsenical beer examined in the laboratory. 
produced acute arsenical poisoning. (Experiments 16 and 
17.) 

8. The presence of from 5 to 6 per cent. of ethylic 
alcohol in the arsenical fluid did not seem to have a 
snaterial influence upon the action of the arsenic. (Hx- 
periments 1, 3, 14, and 15.) 

9. The presence of 10 per cent. ethylic alcohol seemed 
in’ one experiment to have a detrimental effect, but, 
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judging by the bad effects of alcohol alone, administered 
in 20 and 25 per cent. dilutions, it seems likely that the 
effects of alcohol are superadded to those of arsenic, and 
unlikely that the toxicity of arsenic is exalted by the 
presence of alcohol. (Experiments 6, 7, 8, 20, 21, 22, 23.) 

The quantity of alcohol present im ordinary bitter 
beer does not seem to have materially influenced the 
course of the outbreak. 


10. The administration of large doses of cacodylate 
of sodium dissolved either in beer or in water does not 
produce deleterious effects comparable to those produced. 
by arsenical beer.t 


11. As long as growing rats received a large amount 
of food (7 to 10 per cent. of their body weight) the 
presence of a small amount of arsenic in their drink did 
not appear to have any detrimental effect; on the 
contrary, the rate of weight increment seemed to be 
increased. By reducing the amount of feed to a 
quantity barely sufficient to maintain a normal 
rate of increment (3 to 5 per cent. of their body weight), 
rats taking even a minute quantity of arsenic were 
liable to an abnormally rapid loss of weight, and scon 
became ill. 


12. When the amount of arsenious acid reached the: 
proportion of 7 grains per gallon, the effects of arsenic” 
were not much influenced by the amount of food taken, 
and after a few days even the complete stoppage of 
arsenic did not bring about a rapid improvement in the 
condition of the animal. The reverse was true when 
small doses of arsenic were taken. 


13. The effects of arsenical beer were evident for days 
after the administration of the fluid had ceased. In one 
case the replacement of moderately arsenical beer by 
arsenic-free fluids was followed by an aggravation in the 
state of the animal (Experiment 1). Rat No. 1 had 
taken arsenical beer containing 1-6th grain of arsenicus 
acid per gallon almost daily for 102 days. When it died 
42 days later there was still a considerable amount of 
arsenic in its tissues. 


14. The tissues are capable of retaining a certain 
amount of arsenic, and my experiments indicate that, 
even when very small doses of arsenic are administered, 
the poison may accumulate until a certain limit is 
reached. When arsenic is administered in large doses 
there seems to be no proportional accumulation, because 
the amount of arsenic retained by the tissues is usually 
less than the amount administered in one dose. 

I wish to give this last conclusion with some reserve, 
as I feel that it should be,tested by more accurate 
analyses than those which have so far been carried out. 
in my laboratory. I think, however, that, imperfect as 
they are, the results indicate clearly the conclusions to 
which I have arrived. 

(See table of calculated amount of arsenic found in 
the body after death, given above.) 





* The action of various 


r * 
s combinations of arsenic with aleohol radicals has been studied by several physiologists (a 
ummary of these results is given by E. Wertheimer in “ Richet’s 
acid has been shown to be toxie by Lebahn, H. Schulz, Rabuteau. 


Dictionnarie de Physiologie,” 1895, p. 701).  Cacodylic 


The action of cacodylic acid resembles that of | 


arsenical compounds generally, but this compound is much less poisonous than arsenious acid. Schulz, Schroetter, and 


Rabuteau have also studied the actiow of other organic compounds of 


arsenions acid. 
have allowed me to recognise identity o 
poisoning 3 
disposal has been completed. 
already observed.) 

+ Although the matter is 


arsenic, and have found them less poisonous than 


(In discussing the lesions ewer by arsenic in man and rat, I have mentioned only those changes which 

) , action; the above statements 

| do not intend to give an account of that part of my inquiry before the examination of all the material at my 
I may, however, submit, if desired to do so, 


do not deal with the pathology of arsenical 


photographs illustrating some of the lesions _ 


comparatively irrelevant, it is worth noting, 1st, that cacodylate of sodium seemed to hay 
a distinetly beneficial action ; Qnd, that beer appeared to act as a % y f 


food, and that in ill-fed animals the toxic effects of © 


arsenic were to a certain extent reduced by the other constituents of beer. 
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E. GENERAL CONCLUSIONS OF EXPERIMENTAL INVESTIGATIONS. 


1st. The 1900-1901 outbreak was due to the presence 
of arsenious acid in the beer druwk by the victims. 


2nd. The presence of an amount (7; to 2 grains per 
gallon) of arsenious acid capable of producing such an 
outbreak can only be accounted for by the use of 
-arsenical glucose or invert sugar as malt substitutes. 

3rd. The presence oi smaller quantities (;45 to st; grain 
per gallon) of arsenicus acid,such as maybe due tothe use 
of badly prepared malt, though seldom dangerous to the 
same extent, is capable of producing injurious effects in 
ill-fed or weak individuals. 1 am therefore of opimion 
that the amount of any food or drink, which may be 
taken daily by any consumer, should aever contain more 
than +5 grain of arsenic (estimated as As, O;). I 
would even prefer to see the amount of arsenic allow- 
able daily reduced to 35 grain. 

4th. Bad feeding and other deteriorating influences 
are sufficient to account for the special incidence of cases 
‘of poisoning among classes of people liable to these 
‘influences. 


(Conclusions 1 and 2 are in perfect agreement with 
hose 1 gave to Dr. Tattersall on the 27th of November, 
1900. Conclusions 3 and 4 are based on observations 
which were made during the following month, and were 
partly communicated to the members of the Royal Com- 
mission over oneyear ago (March, 1901). These conelusions 
have been further confirmed byexperimental work extend- 
ing over the greater part of the year. Finally, when I 
speak of arsenious acid as being present in beer, I do not 
wish to convey the idea that some loose compound may 
not be formed between arsenious acid and some of the 
constituents of beer. Arsenious acid in watery solu- 
tions can be easily detected by the Marsh’s test, with- 
out previous treatment of the solution, but a solution of 
arsenious acid in beer does not give the same results. 
This might be said to indicate the existence of some loose 
organic combination, but such an inference would be 
purely hypothetical. What is absolutely clear is that 
the poisonous action of beer containing arsenic re- 
sembles closely that of arsenious acid or arsenites, and 
not that of arsines. 


8S. DELEPINE. 





FURTHER NOTE AS TO DEVELOPMENT OF PARALYSIS IN RATS RECEIVING ARSENIC. 
Sent to the Commission by Professor Delépine, January, 1903. 


With reference to my answer to Dr. Whitelegge in 

- (Q. 10420), I wish now to add that at the time when I 
gave this evidence I had only begun experiments upon 
the action of larger doses of arsenic than those given in 
beer or water. In the new set of experiments, the arsenic 
was administered with the food, and the average daily 

. doses were at least three times larger than the doses 
given in any of the previous experiments (excevt the 
- experiments on acute poisoning, Set V.). The total 
. amount of arsenic taken by each one of the rats in the 
new series was larger than that taken by any of the 
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previous rats (including those which had taken acutely 
poisonous doses). In three of the rats of the new series 
(Series VII.) which lived more than three or four weeks, 
symptoms of chronic arsenicism, similar to those 
observed in arsenical beer drinkers, were observed. 
See appended Table I[V., which is a summary of obser- 
vations made partly by myself and partly by Drs. 
Butterworth and Melling under my direction. 

It is probable that when smaller doses of arsenic were 
used. the paralytic symptoms were too slight to be 
clearly recognisable in an animal such as the rat. 


EY; 


: Set VIL Later set of experiments, arsenic being administered with food, and the dose made at least three times 
larger than the largest dose administered in beer or water in the previous sets of experiments I. to VI.: 


























2 arses = Lec a 
Average Hae 
weight of aah dee ‘ Daily 
- No. of ex- pene Be ee of arsenic, | Duration of Noss por'aeits | Remarks and symptoms of arsenicism 
periment. guinea pig. jbody weight. Le ves of | experiment. of body | evidenced during life 
Cepeda | weight. BAe a 
Grammes. | Gramimes. | Grammes. Days. | Granumnes. 
1272 A 290 6:3 1-0-0023 38 | 18 (Some daily doses rose to 0-0065 gramme 
| percent. just before death). Paralysis 
| of extensor muscles of front paws 
'- (position of paws similar to that of 
' hand in wrist-drop) marked conjunc- 
| __ tival hypersemia, cedema of eyelids. 
1286 A 180 i | 0°0024* 45 / 0.86 | Daily doses rose occasionally above 
0-004 gramme per cent. Extensive 
| paralysis of front paws, conjunctivitis. 
1286 B 133 8°3 0-0024* | 21 | 0-10 Daily doses amounting to 0:004 gramme 
| per cent. were given for five conseeu- 
tive days up to the third day previous 
‘ to death. Extensive paralysis of front 
| pee conjunctivitis, edema of hind 
| imbs and tail. 











= 


These animals exhibited in addition the swelling of nasal mucous membrane, drowsiness, unsteady gait at times, 
redness of plantar skin, which had also been observed in nearly all the rats previously experimented upon to which much 


smaller doses had been given. 


* A dose of 0-0024 gramme per cent. would correspond to one of 1°5 gramme to a man weighing 63,300 grammes. or 


: a little less than 140 lbs. 
4576 


Such a dose would be ranidly poisonous for a man, 


2BQ2 
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Appendix 16. TABLE I. 





GENERAL or GROSS RESULTS of EXPERIMENTS 


AT ib apo telnet Up ce ets eh tee Ne 














































| Number | Original Quantity ab congener sateen ets. Rotel Ae Armenia 
spl Paaoat weight | y fact : per cent, Dy F O08 Ftariiny Maton Alcohol 
Set. : Nature of fluid given to the animal. : Per taken daily taken during 
/ Experi- of of body | 10,000,000, renin per cent. oe tote ane experiment 
| ° as of body > | per cent. of 
| ment. rat, weight. As, O5. about. weight. as As, O.. body weight 
Grammes. 
Ti 1, (1115) 117 Salford arsenical beer (A) alcohol 16 25 4 76 00034300 86°7 
about 5 to 6 per cent. 
| 2, (1117) 125 Watery solution of arsenicus acid - 8 20 4 75 00009000 il 
3. (1116) | 190 Salford arsenical beer (A) + arse- 8 1,000 7 ‘ 0°0307000 30° 
| nious acid after a time (36 days) ° 
4, (1125) 168 Watery solution of arsenious acid, 8 1,000 7 64 0°0320960 0 
full strength on 36th day only. 
5. (1118) 121°5 Munich lager beer - - - . 16 0 0 The latter part of this experiment was spoilt 
Tl. 6, (1131) 160 Bitter beer very slightly arsenical 8 Under 1 Under yj, 7-2 00000706 108°6 
with alcohol added up to 10 per 
cent. 
7. (1132) 181 Bitter beer with alcohol added up 8 1,000 7 72 00176000 20° 
to 10 per cent. and arsenic up to 
7 grains to a gallon. 
8. (1133) 189 Bitter beer, alcohol driven off, 8 1,000 ic 64 0°0632000 0° 
arsenic added up to 7 grains to a 
gallon. 
TI. ] 9. (1141) 255 Beer brewed in laboratory from 8 132 i 4°8 00058000 2674 
Bostock’s arsenical glucose, alcohol ; 
about 6 per cent. 
10. (1140B); 284 Solution of i erty vf sodium in 8 Kd. 210 Kd. 1°47 5°6 ‘Kd. 0°0132720 15°60 
water or arsenic free beer, 
11. (1139) 229 Water or arsenic free lager beer = - 8 0 0 5'6 Oo? 20°40 
IV. | 14. (1178) 121 Solution of arsenious acid in water 10 71 + 56 090046150 0° 
without alcohol. 
15. (1174) 113 Solution of ethylic alcoho! in water, 10 71 3 56 *0031950 26°5 
arsenic added after 19 days. 
(For both 14 and_ 15 the animal 
was kept under observation 
for 18 days before the begin- 
ning of the experiment.) 
Vv 16. (1179) 141 Solution of arsenious acid in water - 6 10,000 70 5° 0°0120000 0° 
t 
oo 1 
17. (4275) 135 —_—— 6 20,000 140 5° 00120000 o" 
(Arsenious acid 140 grains per 
gallon). 
Vi. | 1s. (41794) 145 Arsenic free lager beer (bitter beer 10 —_ _— 6°5 0°0000240 ~ 61'8 
; given on two occasions for short 
periods). 
19. (1179B) 159 Bitter beer with trace of arsenic 10 Under 1 Under +43 65 0°0000740 51°90 


(lager beer given for short period). 


a 


REMARK.—In interpreting the results it must be remembered that a healthy rat not fully grown and given only water to drink almost always 
loses weight when the amount of dry food given to it falls below 4 per cent. of the body weight. It may maintain its weight when given 5 or 6 per 
cent. of food, it gains weight when the amount of food reaches 10 per cent. Experiments 12 to 13, which were made on very young rats, were 
discarded because the animals never took their food and drink well and regularly. Experiments on very young rats had to be etirely abandoned on 
‘that account. 





ee 
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Numberlot . , Result of Analyses of Body, Skin, Hair, &c. 
days Total wee at oa, Loss —| Apparent Cause of Death, = <2 
during Which enon Es 
duratlon of | percent. of | per cent. of when age 
the. | p original orizinal : : As, O; Quantities 
Special Fluid Life. a i ane Ww. ied ht animal was not killed. Parts analysed. parts per used for 
was taken. Bes ees 10,000,000. Analyses. 
* 
. 
Grammes. 
| : Body without viscera - - 3 to4 55°8 
93 144 78°3 — O15 Animal kiled — - - -+ | Skin with hair - - - 10? 2°46 
Hiatt oe ee eg 18? 1°34 
; i Skin (shaved) - - - 15 3°15 
ie 88 744 — 0°30 Chronic poisoning > - 
\ Hair alone - : - - 25 2°05 
{ Skin (shaved) - - - 21 4°58 
80 ; 89 (ples — 0°32 Chronic poisoning - =4 
\iisiralone. - = ©. 300 2°8 
rf Skin (shaved) . sis 10? 3°04 
61 91 BY fe — 0°47 Chronic poisoning - o4 
\ Hair alone - - : - 200 ? 2°39 
owing to the animal having young (see comparable periods), | 
81 135 90° — 0°07 Killed - - - - - | Body with skin - - - 1 11°6 
Bodyame ete it ovon .< hee 4 74:3 
| 
°7 36 67° — 0°90 Chronic poisoning = - i4.| Liver!» - elare - - 6? 4:06 
| 
| | Skin and hair - - - 23 8°57 
| Body a) sr) brat (2 40? 59°0 
81 91 581 — 0°46 Chronie poisonlug - -, | Skin - : . - . 5? 50 
| 
| Hair - - - = = 30? £0 
| | | 
(| Body | = : - - - Lie 84:0 
| s 
56 68 55° — 0°66 Chrenic poisoning - -< | Skin : - - - - 6 to 8 6:0 
Hainaione msm ter) ory peas 8? 30 
81 93 107°8 #00 TMiled ee latin 3 | Wholebody - - + - 2°52 260° 
51 93 105°4 | + 000 | Killed - - : - - | Whole body - - - - 0°25 ? 210° 
{ ! | 
| Body and partofskin -  - 10 to 15 41° 
| 65 65 54°5 — 0°70 renic poisoning - - 
Skin and hair - - - 80 4°75 
. | Body without skin - — - 10 43° 
65 66 69°9 — 0°46 Killed, when alreadyill = - 
Lesa rio)" 2) eed ae 5 to 8 6°72 
| | 
| 
| 
2 4 90°7 — 2°32 | Acute poisoning - - - | Body without liver, stomach, over 68 73° 
| ~ or in‘ estines. 
it 4 85° — 3°75 Acute poisoning - - - — _ —- 
| 
j : 
79 102 79° — 0°20 Acute illness, accidental - | Whole body - - - - Trace. — 
89 89 69° — 0°34 Slow illness, chronic poison- | Whole body - - - - Trace. — 


| 





ing. 








ean 








> These figures have no absolute value and are not even quite comparable. Those results which are most doubtful have been indicated by queries. 


N.B.—All the quantities given, except the original weight of the rats and the proportion of arsenic in the fluid administered, are expressed in 
terms of the weight of the body. The weight of the body having been reduced to a uniform weight of 100 grammes (the young white rats weighed 


usually from 100 to 150 grammes, the fully-grown ones from 200 to 300 g1ammes). 


Knowing that a man of average weight weighs about 140 lbs. or 


63.364 grammes, it is easy to obtain an idea of what a man would have to eat or drink in order to take quantities comparable to those taken by the 
rats ; in the same way the amount of arsenic, loss of weight, &c., may be calculated. The weight of a gallon of beer is ~yth part of that of a man 
weighing 140 lbs. or 7°14 per cent. A glance et this table will show that the quantity of beer given to the rats was generally 8 per cent. of the body 
weight, corresponding therefore to more than 1 gallon for a man 140 lbs, in weight. 
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TABLE IL. 
Ap endix 16. 
RESULTS of EXPERIMENTS during COMPARABLE GROUPS of. 
| Quantity Proportion of Arsenic 
| Number Original | of flui Weight at 
si Nature of fluid | gwven the 
Set. i of Weight of | per Cent. Pea Per beginning | 
l Rat. given to the animal. | ot 10,000,000 Gallon aha 
\Experiment.|  q,, me | _ Body Grains the period, 
aakiersee ami: | Weight. | As As, O,. (about) 
} an iglnies ‘ Ls 2 es © ey 4 
E 1 (11135) 117 Salford arsenical beer (A) 16 25 | 4 133 
' -aleohol about 5 to 6 per 
cent. 
2 (1117) 125 Nears solution of arsenious 8 20 i 149°3 
acid. 
3 (1116) 190 Salford arsenical beer A+ ar- 8 1,000 7 213°3 
senious acid after a time 
(36 days). 
4 (1125) 168 Watery solution of arsenious 8 1,000 7 168 
acid, full strength on 36th 
day only. 
Spot ex-{ 5 (1118) 121°5 Munich lager beer - - - 16 0 0 121°5 
periment. This animal 
was ill the 
greater part 
of the time. 
Ih. 6 (1131) 160 Bitter beer, very slightly ar- 8 under 1 under ;4,; 160 
senical, with alcohol added 
up to 10 per cent. 
7 (1132) 181 Bitter beer, with alcohol 8 1,000 7 181 
added up to 10 per cent., 
and arsenic up to 7 grains 
to a gallon. 
8 (1133) 189 Bitter beer, alcoho) driven off, 8 1,000 7 189 
arsenic added up to 7 grains 
to a gallon. 
TI. 9 (1141) 255 4 Beer brewed in the laboratory 8 132 43 254 
fron Bostock’s arsenical 
glucose ;. alcohol about 6 per 
4 cent. 
10 (11408) | 284 Solution of cacodylate of 8. [Kd. 210] | [Kd. 1:47] 297 
sodium in water, er arsenic 
free beer. 
11 (1139) 229 Water or arsenic free age 8 0 0 232 
} beer. 
HVe 14 (1173A) {21 Solution of arsenious acid in 10 70 4 121 
water (without alcohol), 
food on an average over 
7 per cent. 
(B.) - After 13 days food kept down - = 118 
; to 3 per cent. 
15 ¢1174a) 113 } Solution of ethylie alcohol 10 (71) 4 113 
in water after food ; arsenic 
added after 19 days. 
(B.) - After 13 days food kept down - = = 114 
to 3 per cent., arsenic added 
to the solution. 
Vv. 16 (1179) 141 Solution of arsenious acid in 6 10,000 70 141 
. water. 
17 (1175) 135 Solution of arsenieus acid in 6 20,000 140 135 
water. 
Vi. 18 (1179A) 145 Arsenic free lager beer ; bitter 10 - ~ 125 
beer given on two occasions 
for short periods. 
19 (3179B) 159 Bitter beer with trace of ar- 10 under | | under zt 142 
senic. Lager beer given 
| ' for short period. 





























Experiments 12 ana 13 vu very young rats left out because these rats would not take the food and drink given to them. 





Periops of EQUAL DURATION in aach SET. 











Fluid 
ts ae eee 
é Daily 
feed te °F | per Cent 
of Body | ph 
Weight. Ww ei ae. 
(Grammes.)| (c.¢.) 
We ag 15°8 
6°5 ihe 
ere 7:8 
| 5-9 Nes 
6 16 
10 8 
10 76 
: 10 7 
| 
| 4... 8 
4 8 
4 8 
783 10 
5 10 
3 10 
3 10 
5 6 
5 6 
; 
| 8 10 
EE 10 
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Number 
Duration they 2, Daily Dose 
oe during of 
t ee Arsenic. 
Period. fluid (Grammes. ) 
: given. 
60 51 0:0000390 
60 51 0:0000140 
60 5L 0:0006000 
60 51 0:0007000 
60 -- 0 
39 30 00000008 
36 oT 00007600 
39 30 0:0007700 
59 65 00001055 
60 {| 39 beer - |) heeitect 
(| 21 water |f 
(| 27 beer- |) | 
60 { 33 water | J 9 
20 20 0:0000710 
33 33 0.60007 10 
20 20 0 
33 33 0:0080710 
4 2 0°006 
4 1 0-012 
fli 51 0 
5l 51 00000010 






































Weight of 
Daily Dose | 5 oe of (Daily Loss— Remarks about 
y spotty nis influence of Diet on 
Aleohol. | Pe Cent. of) Gein + 
iginal io} 
(c.c.) | Weight. | (Grammes.) Weight. 
| (Grammes. ) | 
| 
| | 
Uae | 88 — 0:2 Amount of dry food sufficient 
| to maintain weight and 
| allow of some increase. 
0 62°3 — 0°62 |- ditto - - ditto 
030 | ‘627 | 062 |'- ditto ditto 
0 | 50 — 0°83 | - ditto - - ditto 
| 
0-80 92-2 —013 |- ditto’- - ditto 
(This animal was ill 
during the greater part of 
the experiment. ) 
0°38 | 104°5 + 011 | Amount of food suffieient to 
allow of an increase in 
| weight. 
ee OG oR. 67 — 0:90 ditto ditto 
0 | 881 | 6:30 ditto - ditto 
| 
0-48 | 55 —0°76 | Amount of food insufficient 
| to maintain the weight. - 
| 
0°40 88 | —0-20 ditto - | - ditto 
0-40 | 729 — 045 |- ditto - - ditto 
0 97°3 — 0:13 | Amount of food sufticient to 
allow increase in weight. 
0 | 69-4 | — 0-93 | Amount of food insufficient. 
0-5 100°8 + 0°04 | Amount of food sufficient. 
0-5 geo | — 047 | Amount of food insufficient. 
0 90°7 | — 2°32 | Amount of food just sufficient 
| to maintain weight. 
0 : 85 — 3°75 ditto - - ditto 
0°5 110 | + 0:20 | Amount of food suffieient to 
allow increase in weight. 
06 73 — 0°43 ditto‘\- ‘+ ditto 
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1900 EPIDEMIC AND 190i BIRTH RATE.) 





Mzmoraxpum gent to the Commission by Mr. J. Miven, M.A., M.B., Medical Officer of Health of Manchester, 
11th July 1902. 





On THE APPARENT RELATION BETWEEN THE OUTBREAK OF ARSENICAL POISONING IN MANCHESTER IN THE 
YEAR 1900 AND THE Drop IN THE BirtH Rate IN 190]. 


The birth rate of Manchester for the year 1901 was 
98'7 per 1,000, showing a decrease of 3°66 per 1,000 on the 
birth rate for the year 1900. So marked a decrease on 
the birth rate of a population of 546,000 persons seemed 
to require an explanation. Yet there appeared to be 
nothing in the state of trade to account for it, nor did 
the figures relating to pauperism indicate any marked 
increase of distress. There was, it is true, a slight 
decrease in the birth rate for the whole country in 
1901 as compared with 1900 equal to 0°4 per 1,000, 
but the difference is so great as to show that what 
occurred in Manchester was not part of the general 
decline in the birth rate. 


On reflecting over the more likely explanations it ap- 
peared to me to be possible that it was due to the outburst 
of arsenical poisoning in the year 1900. If this were so, 
a drop in the birth rate should also have occurred for 
Salford and Liverpool, both of which towns suffered 
considerably. The drop in Salford was found to be 4°2 
per 1,000, in Liverpool 1°42 per 1,000. 


The detailed figures are :— 


BIRTH RATES, CORRECTED IN ACCORDANCE 
WITH THE CENSUS FIGURES. 

















i i 
oe | Manchester.| Salford, Liverpooi. 
1909 i > cpees 0 34:9 33-21 
1899 30°63 9 sat 33°32 
1900 Me 2°38 eis) aes 33°45 
1901 28°72 29-1 32-03 





Now the outburst of poisoning was practically con- 
fined to the second half of 1900, and was much more 
severe in the fourth than in the third quarter. Hence 
the effect upon the birth rate should be most marked in 
the third quarter of 1901, though observable in the 
second and fourth ; in the fourth because the arsenical 


poisoning was not over in 1900, though its causes 
might be. 


Such is in fact the case. The following are the recorded 
birth rates, in quarters, for the three towns, to which are 
added, for comparison, the corresponding birth rates for 
1899 aud 1900 :—- 


MANCHESTER BIRTH RATES, IN QUARTERS AS 














RECORDED. 
Be: Hokie ARSENE P 
eS. | 1899. | 1900 | 1901. 
pa | 
First quarter 32:2 | 83'8 30°3 
Second ,, “ 33°9 33°0 28°9 
Third ,, A 32°3 32°7 25°7 
Fourth _,, -| 308 28-4 | 29'8 





SALFORD BIRTH RATES, IN QUARTERS AS 

















RECORDED. 
see ke 1399. | 1900. 1901. 
First quarter 33°8 B'S 31-2 
Second ,, - 34°3 34°2 280 
Third ,, “\} 23925 9 te wongerl 25'8 
Fourth ,, 23°9 | 31° 31°6 








LIVERPOOL BIRTH RATES, IN QUARTERS AS 

















RECORDED. 

Bans, ams | 1899. 1900. 1901. 
First quarter 35°3 384 36:2 
Second a. -| - 356; 9) "igaes 32/1 
Third ,, ‘ 359 | 362 312 
Fourth ,, - | 30°4 34:0 B17, 








The anticipated differences in quarters is very well 
marked in Manchester and Salford, but in Liverpool 
the drop is more evenly distributed than in Manchester 
and Salford, though the distribution of the decrease is 
very much the same. 

The same changes are not uniformly observed in 
smaller places visited by arsenical poisoning, but that is 
scarcely to be expected, as in a small place the workmen 
atfected being few are more easily replaced. 

Heywood was perhaps the district most severely 
visited along with Manchester and Salford, and here the 
birth rate was 3°2 per 1,000 less in 1901 than in 1900, 
while the greatest drop occurs in the third quarter. 

Now, if the above be the true explanation of the drop 
in the birth rate, then— 


_(1.) On the removal of the disturbing cause, the 
birth rates should resume their previous amounts. 


(2.) Otber towns whether connected with Man- 
chester and Liverpool or not, but free from arsenical 
poisoning, should not show corresponding changes 
in the birth rate. 


(3.) The arsenical poisoning was due to the con- 
sumption of cheap beers, and we know generally 
the parts of the city where most of the mischief 
was done, which were generally the poorest parts. 
The decrease in the birth rate should be greatest 
in those parts of the city. 


As regards the resumption of their former magnitude 
by oe birth rates, these were in the first quarter of 
1902 for— j 


Manchester. Salford. Liverpool. 
34°6 35°2 35°6 


To see whether a corresponding drop in the birth rate 
occurred in other towns, let us take the large towns 
connected with Manchester and Liverpool, namely, 
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Blackburn, Bolton, Preston, and Oldham, the first three 
of which were very little affected; inland seats of 
industry—Birmingham, Leeds, Sheffield, Nottingham, 
Leicester ; seaports—Hull, London, Portsmouth, Cardiff. 


If we record their birth rates in quarters we see that 
there is nothing corresponding to the depression of the 
birth rate in the third quarter of 1901 m Manchester, 
Salford, and Liverpool, except in Oldham. 


It should be noted that the town populations on which 
each year’s quarterly birth rates have been calculated 
are 1n each instance the “estimated populations” for the 
a reckoned before the 1901 census figures were avail- 
able 


If the object were to compare the annual birth rates 





19; 


of one town with another it would be needful to begin 
by making new estimates or the populations in the years 
in question, taking account of the 1901 census. But, for 
the purpose of studying the variations in the birth rate 
quarter by quarter in a given town, the more readily 
available “‘ estimated population” for the year may be 
conside ed sufficient. 

{t will be seen that the quarterly birth rates in 
Oldham follow the same course in 1901 as do those of 
Manchester, Saltord, and Liverpool. Now there was a 
certain amount of arsenical poisoning in Oldham though 
it is not believed to have been extensive. Whether the 
figures for Oldham are accidental, or indicate that there 
was more arsenical poisoning than was supposed, I have 
no means of saying. 





London : = : = - 30°8 
e 30°4 
99°5 


27°0 
27°9 
26°58 


Portsmouth - < ‘ z H 


29°5 
27°4. 
2674 


Cardiff - - - E : : 2 


34°9 
34°9 
32°6 


Birmingham - - - - : 


29°) 
28°38 
27°6 


Leicester - 2 P 2 : y 


28°0 . 
294 
29°0 


Nottingham - - - < E 


31°8 
28°9 


Bolton - = A 4 5 x 


ww 
~1 
oC 


Blackburn - 2 : : A 


bo bo bo 


me ~10 
shoo 


Leeds - - - : = - - 


bo w& bo 
aoe 


Sheffield : 2 5 F 2 e 


www 
Cr Ss Cu 


Hull - - - - - os 


SOR Ge ~T-943 


MURS} 
ww S10 


wy) 
to- 
Ow 


Neweastle - 2 : 3 J ‘ 
32°3 


Preston eo es = 2 2 “3 


Oldham - S 4 : e 2 











On the other hand, there is a tendency towards a 
minimum in the birth rate in the fourth quarter of the 
year in all these towns. It will be seen that the same 
tendency is observable in the birth rates for Manchester, 
Salford, and Liverpool. The relation in 1901 is there- 
fore unusual, and the fact of its occurrence in all three 
towns is thus a striking one. 

In not a single one of these towns was the fnerenee 
between the highest quarterly birth rate and the birth 
rate in the third quarter in any of the three years nearly 


4576. 

















29-6 286 28°4 1899 
28°7 286 26°6 1900 
28°8 28°9 280 1901 
25-9 26°4 25°3 1899 
26°4 24-2 24°3 1900 
27-1 28-2 27-9 1901 
289 28-4 | 27°38 1899 
26°8 26°9 26-2 1900 
31:9 32-4 29°6 1901 
25°5 34:0 32:8 1899 
34:0 32°6 29-4 1900 
32-2 32-2 31:2 1901 
31-1 28°8 28°7 1899 
29-2 29°] 25°7 1900 
30°9 28°1 28-0 1901 
30°9 29°4 27 °5 1899 
28:2 29°] 242 1900 
28°3 28°9 26°8 1901 
30°3 28°5 29-0 1899 
30:2 29°5 27°35 1900 
282 27°83 26°9 | 1901 
27'1 26°9 25°5 1899 
262 25°3 22-0 1900 
28°5 26°5 24°3 1901 
| 
32-1 30°6 30°0 1899 
30°7 312 29-2 1900 
30°9 30-0 30-0 1901 
34°1 33°5 35:1 1899 
33°5 33°5 33°5 1900 
32:1 32:4 33'1 1901 
35°1 34°6 33°7 1899 
31°8 33-7 31°0 1900 
33:1 34-0 32:1 1901 
31-4 31-2 30°7 1899 
30°7 30-2 28-5 1900 
32-4 33°1 30-4 1901 
30°9 30-0 28°5 1893 
29°6 28°3 26:0 1900 
32-2 30°1 27°6 1901 
24°9 24°] 25°1 1899 
23°4 24-7 24-0 1900 
23°9 226 26-4 1903 











equal to the difference between the highest quarterly 
birth rate in 1901 and the birth rate in the third quarter 
of the same year in any one of the three towns, Man- 
chester, Salford, or Liverpool. 

The decrease of the birth rate in 1901 as compared 
with the mean birth rate for 1891-1900 in the three 
main divisions of the city of Manchester, and in each 
sanitary district of the city, also the relation to 3 
birth rate in 1900, is shown in the following table :- 
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Decrease or Change: 
Rar Birth Rate, Birth Rate, ah eee i ogee with 
DISTRICT. Birth Rate, | aa | Rs ith ties Mean ete 
| 1891-1900. re ees | Birth Rate, 1891—' Birth Rate, 
1900. 1900. 

City of Manchester - - - - - 33°09 | 32°38 28°72, — 4°37 — 3°66 
Manchester Township - : - : | 35°5] 33°84 29:08 — 6°43 — 546 
Northerm Districts - - - - 32°06 39°97. a 29°17 | = Zee — % 70 
Satinheen/Phisiricte!.e ghee bites See 32°30 | 81°57 27-86 - 451 ~ 3th 
Ancoats - : - i : - 37°98 36°88 | 31°75 — 6°23 ‘ - 5:13 
Central - - - 30°78 | 28°56 23°66 —- 7-12 | — 4:90 
St. George’s ; i aaie 36:35 | 34:29 29-79 _ 636° 1S a 
Cheethamiye sy ieee - - j 31°72 31°28 31°55 — OTF + 027 
Grumpaalliey sult) way > ae 24°68 | 24-20 24-40 — 0-28 Le O20 
Blackley - . - - - - - Ziel 25°48 24°56 - 2°6) . -- 0°92 
Harpureews fick Ae en enw LY eT SL O50 31-02 - 400° es erase 
Moston - : - - - - 27°30 31°76 30°26 + 2°96 - 1:50 
Newton pepe | eee 30°59 29:10 |. 25°84 = ai — 3:26 
Bradford - : - - - - - | 38°19 38°63 34°25 — 3°84 — 4°38 
Beswick - ee ee 37°97 38-72") quae ae ~ 545 — 620 
Clayton = - - - > - 29°62 | 36°38 | 30°52 + 090 — 5°86 
Ardwieck geen Was 34°72 35-96 30°88 - 384 ~ |) Bemes 
(penshaiyes i) ahi ieee 2) Toe 36°18 35°88)  3ls — 5:00 . - 4°70 
West Gorton - - - : - - 36°25 36°78 29°67 — 68 | - 7:06 
Rusholme - . - - 25°73 25°69 i 30°86 | + F113 | + d17 
Chorlton-on- Medlock : - - 26°99 | F4-51 21:02 | — 597 | - 3:49 
Hulme - - - - - - - 34°65 33°40 2884 | a: 5°81 | — 4°66 











On comparing these diminutions in the birth rate im 
1901 with the figures for the death rate in union work- 
houses, we find that in the larger divisions of the 
city there is a correspondence between the magnitude 
ef the diminution and the figure indicating poverty. 
This is not very close, however, for the individual 
districts. 

On the other hand, all the individual districts in 
which the diminution is large are known to have been 
markedly affected by arsenical poisoning. 

In Cheetham, the Jewish district, where there was 
very little arsenical poisoning, there is an increase in 
the birth rate. 


In Rusholme, where there was but little, there is a 
marked increase. In the district of Moston also there 
was little or no arsenical poisoning. 


The following districts we know to have been severely 
visited, viz., Ancoats, Central, St. George’s, Harpurhey, 
Newton, Bradford, Beswick, Ardwick, Openshaw, West 
Gorton, Chorlton-on-Medlock, and Hulme. 


So far then as these figures go, they support the view 


that the diminution of the birth rate in Manchester was 
due to the outburst of arsenical poisoning 


J. NEN, 
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APPENDIX i8. 


LIME FILTERS IN MALT KILNS. 





MEMORANDUM RECEIVED FROM MR. E. 8. BEAVEN, OF WARMINSTER, IN SUPPLEMENT TO 
HIS EVIDENCE ON JUNE 20th, 1902. 


In evidence before the Commission I stated that there 
were various methods by which the access of arsenic to 
malt with the furnace gases during drying might be 
prevented or reduced to negligible quantities. The 
methods which I stated to be practicable were :— 


1. By reducing the velocity of the gases leaving the 
fire and by providing for a_ considerable 
proportion of the air to be heated before 
admixture with the furnace gases. 


2. By treating the fuel with basic material with a 
view to fixation of arsenic in the furnace ash. 


. By cutting off the furnace gases when the fires 
are stirred. 


4. By bringing the furnace gases into contact with 
basic material at a high temperature in an 
apparatus capable of being repeatedly cleansed. 


5. By arresting furnace dust and uncondensed matter 
escaping the previous operations by means 
of curtains which, if so placed as to be kept 
below 350 F., act both as filters and as con- 
densers of volatile matter. 


- 1 stated that I had used these methods as safeguards 
only, and with anthracite of good quality, and that I 
could not offer any evidence as to the application of 
the methods to other fuels, such as gas coke, which was 
not used for drying malt in the district with which I was 
acquainted. 


The following questions were put to me :— 


10813. Have you tried your lime filter with fuel 
containing larger quantities of arsenic ?—I have not, 
except absolutely experimentally, from which 1] 
have no results I can quote. 


10814. Do you intend to continue your researches 
on the subject ?—I do. 


10815. The Chairman will be grateful to you if 
you will communicate the results of further experi- 
ments, particularly with the object of finding out 
whether or not the distinctly arsenical fuel, fuel with 
more arsenic in it than that which we consider 
admissible, does give volatilised arsenic, which is 
removed by your process of a basic filter applied 
hot, or by condensation on the colder screens ?— 
I will do what is possible experimentally. 


i) 


I accordingly obtained recently from the North of Eng- 
land Gas Coke in sufficient quantity for experiment. 

I have forwarded to the Secretary a model of a malt 

-kiln and furnace fitted with a basic filter similar to that 
in which the experiments to be described have been made. 

The furnace itself is of a type common to many kilns, 
but the furnace gases, instead of passing directly, as is 
usual, into the distributing chamber, pass through a 
sloping grating which forms part of the structure of 
the furnace, and immediately come in contact with basic 
material. The basic material is arranged in a filtering 
chamber so as to be supported by this grating. The. 
chamber is filled from above with irregular pieces of lime- 
stone to a depth of about 2 feet. The limestone imme- 
diately in contact with the grating is almost immediately 
converted into lime by the furnace gases, and from time 
to time some of the lime falls through the grating, and 
this is replaced from above with fresh material. 

As compared with other malt kiln furnaces the volume 
and velocity of the furnace gases is much reduced, but 
their temperature is much higher than in the absence of 
the filter. The material in the lower part of the furnace 
is maintained at red heat, and the temperature, deter- 
mined by a pyrometer, of the furnace gases leaving the 
filter usually exceeds 700 F. I have found no evidence 
of any re-volatilisation of arrested arsenie at the tem- 


4576 


(Received June 23rd, 1903.) 


peratures which are reached in the filter. As the tem- 
perature required for drying varies from 100 to 200 F, 
it is necessary and also economical to dilute the furnace 
gases with considerable volumes of cold air. This is: 
taken up through channels surrounding the filtermg 
chamber, and is indirectly heated in passing through 
these channels. In fact, with such arrangements or with 
modifications of them, it is obvious that by far the largest 
part of the air which is used is to some extent heated 
without contact with the fuel, and I find in practice that 
the consumption of fuel is less than in the same kilns 
without the filter. 

The velocity and volume of the furnace gases passing 
through the filter have been repeatedly measured, and | 
find that a velocity of less than 50 feet per minute through 
the filter is quite sufficient where the superficial area of 
the filter is of suitable dimension. 

The volume of air corresponding to this is more than 
sufficient for consumption of the fuel, and is very much 
ess than the volume which usually passes through and 
over the fire in existing malt kilns. 

The filtering material, in addition to arresting volatile 
arsenic, arrests m the lower strata particles of ash, in- 
variably in my experience containing ferric oxide, and 
this dust at the temperature of the filter is capable, as I 
have already pointed out, of absorbing arsenic. I do 
not find that after some weeks of continuous use any 
sensible quantity of dust escapes from the filter, even 
when the material is not renewed, as it easily may be 
when necessiry. I have, however, in all cases fitted 
above the filter dust arresting curtains of woven wire, 
provided with hanging gutters for receiving dust, and by 
these means the further passage of dust is prevented. 
A small quantity of volatile matter sometimes escapes 
complete arrest or combustion, both in the fire and in 
the filter, and this is condensed or collected upon the 
curtains. 

Where coke is used which is considered to contain such 
quantity of arsenic as would be capable of showing an 
appreciable percentage in the malt, it is desirable, as an 
additional safeguard, to saturate it with lime water or 
thin milk of lime before burning. I find that to accom- 
plish this it is necessary, not merely to put milk of lime 
or lime water over the fuel, but to immerse the coke in 
the fluid for about two hours. In this time the lime 
completely penetrates the coke. There is no doubt that 
this method fixes to some extent what might otherwise 
be volatile arsenic, but the fact that with the coke with 
which I have experimented there was, even after such 
liming of the fuel, some arsenic collected in the filter 
shows that with such cokes the filter is desirable. 

Samples of a number of successive kiln loads of malt 
dried with the gas coke referred to have been examined 
and reported on to me as follows :— 


No. 1. Free, or below 1-700 gr. per lb. arsenic. 
No. 2. do. do. 

No. 3. About 1-500 gr. per lb. arsenic. 

No. 4. Free, or below 1-700 gr. per lb. arsenic. 


No. 5. do. do. 
No. 6. do. do. 


The coke was reported to contain 3 grain per lb. of 
arsenious oxide, and it is evident, therefore, that all but 
a very small fraction of the total quantity was either 
not volatilised or was arrested. I think it probable that 
even better results might, if necessary, be obtained by 
using more filtering material provided the structure of 
the kiln permits of a deeper filter being used without 
too greatly restricting the draught of the fire. 

Samples corresponding to the above experiments are 
at the disposal of the Commission. 

EK. &. Braven. 
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DIAGRAM in illustration of Mr. William Thomson’s evidence. (Question 9688, p. 56.) 
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APPENDIX 19. 


BREWERS’ EXPERT COMMITTEHE’S FINAL REPORT. 





FINAL REPORT OF THE COMMISSION OF EXPERTS APPOINTED BY THE MANCHESTER 
BREWERS’ ASSOCIATION. 


Handed in by Mr. Gordon Salamon, 9th May, 1902. 


“To THe MANCHESTER Brewers’ CenTraL ASSOCIATION, 
MANCHESTER. 


Gentlemen,—The investigations rendered necessary 
“by the results of the preliminary examination of brewing 
materials employed in Manchester and its district 
>are now complete. 

In all, 663 samples have been analysed fer the purpose 
_ of the inquiry. 

The effective manner in which tle brewers carried 
-out our previous recommendations speedily resulted 
in the beer brewed in Manchester being free from 
arsenic, and analyses of recent date clearly prove that 
Manchester beer is now fully as pure as any beer pro- 
-duced in the United Kingdom in respect of its freedom 
from even infinitesimal quantities of arsenic. 


PRELIMINARY REMARKS. 


The analyses and investigations that we have made 
prove finally and conclusively that the presence of 
-arsenic in injurious quantities in the Manchester beer 
was in all cases due to the sugars manufactured by 
Messrs. Bostock and Co., Limited, and that such sugars 
derived their contamination exclusively from the 
.employment in their manufacture of arsenicated sul- 
phuric acid, supplied by Messrs. Nicholson and Co., 
Limited, of Leeds. No other cause of contamination 
-to which the presence of arsenic in the observed quan- 
tities can be attributed has been discovered by us, 
nor is one believed to have been possible. 
The first suspicion as to Bostock’s sugar being the 
-cause of the widespread poisoning dates from about 
the 21st November, 1900, and its employment in or 
about Manchester was discontinued by December 1st, 
1900. Nevertheless arsenic continued to be found 
-in smaller quantities in brewinzs both in Manchester 
-and in many other parts of the United Kingdom. It 
was the discovery that such minute quantities of arsenic 
-commonly existed in beer obtained from widely different 
~sources that has necessitated the long and detailed 
- mvestigations referred to in this Report, without which 
we have felt that we could not fulfil our task. For 
- although these traces of arsenic in beer (of which the 
presence was hitherto quite unsuspected) cannot be said 
to be directly poisonous, and are, perhaps, not even 
- injurious to the human system, it is extremely desirable 
- that they should be eliminated if it be possible. 


ANALYSES OF BEERS 


One hundred and sixty samples of beer have been 
analysed by us for the purpose of this enquiry. These 
- samples were collected from all parts of the country, 
between November 22nd, 1900, and the end of February, 
1901, the larger proportion, however, being derived 
- from Manchester and the surrounding district. 
Of these 160 samples, 84 were found to be quite free 
- from arsenic when examined by the Reinscl: test. The 
remaining 76 samples were found to contain arsenic* 
in amounts ranging from one and 1-i0th grain to 
1-400th of a yrain per gallon of beer. 
Of the 76 samples found to contain arsenic, 53 were 
traced to have been brewed with Bostock’s sugar, 
and represenied brewings previous to December 1st, 
1900. Of these 53 samples, 27 contained more than 
1-20th of a grain of arsenic per gallon, a quantity 
~which must be regarded as dangerous. Of these 53 
. samples, 37 were brewed in Manchester and district, 
: and 16 were obtained from other part» of tne country 
where Bostock’s sugar had been used. 
The remaining 23 samples, which w:re not brewed 


~ from Bostock’s sugar, were found to contain quantities | 


of arsenic ranging from 1-30th to 1-400th of a grain 
per gallon of beer. Of these, 21 contained less than 
1-70th of a grain per gallon. 

In our opinion these very sniall quantities were 
in every case derived from the malt. The sample con- 
taining approximately 1-30th grain per gallon was 
clearly proved to be an all malt beer. Such alsc was 
the case in respect of a sample containing approximately 
1-70th grain per gallon. 

It appeared, therefore, that (excluding those brewed 
from Bostock’s sugar) 20°8 per cent. of the samples 
examined contained arsenic derived from sources inde- 
pendeni of the special source of contamination to which 
the outbreak must be attributed. This result necessi- 
tated a searching examination of all materials employed 
in brewing, in order to ascertain definitely whether 
or not arsenic was to be fourd in them, which would 
account for the presence of these appreciable though 
small quantities in the beers. 


We shall now proceed to give the results of this ex- 
amination, arranging it for the sakeof convenience under 
the headings of the materials examined. 


BREWING SUGARS. 


One hundred and thirty samples of brewing sugars 
were analysed, made up as follows :— 


Glucose - - . - - - 63 
Invert Sugar - - - = 53 
Raw and purified Sugar - aia L 
Caramels - - - - sess ct 

130 


GLUCOSE. 


Kight samples of glucose were proved to have been 
made by Messrs. Bostock and Co., Limited, and were 
prohably delivered to breweries between September 
and November, 1900. All contained arsenic in quan- 
tities ranging from 0°027 per cent. to 0°075 per cent. 

The remaining 55 samples were independently ob- 
tained from brewing sugar factories, merchants, agents, 
brokers, and breweries, and represented normal output 
and deliveries, both British and fcreizn, of all such 
goods employed in brewing in this country. 

Of these 55 samples, five were ascertained to have 
been made by different makers previous to the con- 
tamination of Manchester beer by arsenic. They were 
found to be free from arsenic, with the exception of 
one which contained an infinitesimal quantity, ap- 
proximately about 1-600th of a grain per lb. 

The employment of even so large a proportion as 
20 per cent. of this latter glucose for brewing purposes 
would have introduced an amount of arsenic into 
beer almost incapable of detection, and _ certainly 
negligible. 

The remaining 50 samples were all found te be free 
from arsenic by the Reinsch test. 


INVERT SUGARS. 


Six samples were made by Messrs. Bostock and Co., 
Limited, and were probably delivered into breweries 
between September and Nevember, 1900. These 
samples all contained arsenic, ranging in amounts 
from 0°021 per cent. to 0°067 per cent. 

The remaining 47 samples represented every known 
manufacture, and were independently obtained as 
in the case oF the samples of giucose 

Of these, five were ascertained to heve Leen manu- 
factured previous to the detectior, of arsens by the 
Reinzch test. 








ee ae ae —-_ > 


Wherever the quantity of arsenic is referred to in tris report it is estimated as aisenious oxide. 
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The remaining 42 samples were also found to be free 
tom arsenic by the Reinsch test. 


RAw AND PURIFIED SUGARS USED IN BREWING. 
These were all quite free fromm arsenic. 


CARAMELS. 


‘These were all quite free from arsenic. 

Many other samples of caramel were analysed by 
some of the members of the Commission, independently 
of this investigation, and were found to be free from 
arsenic, 


Matt ApDJUNCTS. 


Thirty-seven samples of malt adjuncts, 2.e., of different 
forms of starch to be used with malt in brewing, were 
submitted to analysis. As in the ease of the brewing 
sugars these were independently. obtained. 


The samples were made up as follows :— 


Rice—consisting of cleansed broken rice, 
cleansed whole rice, grits, flaked grits, flaked 
and gelatinised rice, all representing current 
deliveries to brewers - - - - - 10 


Matze—consisting of Danubian and Ameri- 
can corn, flaked maize manufactured in England, 
American imported flaked maize, gelatinised 
maize and maize meal, also representing cur- 
rent deliveries to brewers - - - - 24 


Sago Flour—taken at Messrs. Bostock’s 
Works mae, Ree ay ie - - Pres Sy 
Tapioca Flour— _ ditto - ditto = oi 
Torrefied Barley - - - - - eye 
ay 


Not one of these samples revealed a trace of arsenic 
when examined by the Reinsch test, and there is nothing 


in their method of growth, composition, or mode of: 


manufacture for brewing purposes, to suggest the 
possibility of arsenical contamination. 


Hops. 


Eleven typical samples representing English and 
foreign growths were submitted to analysis. 

They were all found to be free from arsenic. 

Nevertheless there exists the possibility of minute 
quantities of arsenic being present in hops, and we are 
aware that such traces have been found to exist in 
hops by analysts of authority. It is conceivable, but 
extremely improbable, that they are introduced with 
the sulphur employed when the hops are upon the poles, 
but they are much more likely to be derived from the 
fuel and brimstone emp'oyed for kilning »perations 
in the Oast houses. 

The quantity of arsenic thereby introduced into 
beer must in any case be infinitesimal. 


PRESERVATIVES, WATER HARDENING Matertaus, Etc. 


Sixteen samples, independently collected and repre- 
senting materials in current use, were submitted to 
analysis. 

Of these, five were found to contain arsenic. Four 
of them respectively contained arsenic approximately 
amounting to 1-300th. 1-300th, 1-700th, and 1-200th 
grains per pound of material. 

The quantity of materia! used per barrel of beer 
being in all cases extremely smal, the arsenic intro- 
duced into beer from such sourees would be 
infinitesimal. 

The fifth sample above referred to contained approxi- 
mately 3-5ths of a grain of arsenic per pound of material. 
The amount present distinetly showed gross negligence 
in manufacture, but the proportion of the preservative 
in question employed in brewing is so small per barre! 
that the amount of arsenic introduced into beer by 
its use would also be infinitesimal. We believe that 
this material is not in use in Manchester or the sur- 
rounding district. 

Eleven samples were quite free from arsenic 


FININGS. 
Six samples as used for clarifying beer throughout 


the country were submitted to analysis. They were all 
found to be free from arsenic. 


ROYAL COMMISSION ON ARSENICAL POISONING : 


Yeast. Bet 


Nineteen samples of yeast produced in Manchester 
breweries, at or about the time of the outbreak, were 
submitted to analysis. 

Of these, 10 contained arsenic in quantity ranging 
approximately from 4th grain to 1-200tk grain per 
pound of pressed yeast. 

Analyses made during February last proved that the 
Manchester yeast had been freed from arsenic, and 
may to-day be regarded as quite pure. This statement 
applies even to those breweries in Manchester in which 
Bostock’s sugars had previously been employed. 

The extremely interesting discovery kas been made: 
that if arsenic be present in worts, yeast will take up a 
very considerable propurtion of it. It would be rash 
to hazard the prediction as to whether this is due to: 
mere mechanical absorption, or to any physiological 
or chemico-physiological action as between the arsenic 
and the yeast. The fact remains, however, that in a. 
brewery in which only minute quantities of arsenic are- 
to be found in the brewing materials, much more 
definite quantities of arsenic are to be found in the 
yeast. 

BARLEY. 


Fourteen samples of typical malting barley, zrown 
in different parts of the country, were submitted to- 
analysis. In every case 50 grammes of material was. 
operated upon. 

Five sampies out of the 14 contained minute quantities 
of arsenic. 

One sample of unkilned barley contained approxi- 
mately 1—400th grain of arsenic per pound. 

A sample of Lincolnshire barley, certified as non-kiln 
dried, was submitted to analysis and found to be free 
from arsenic. 

The same barley after kiln drying, 72.e., previous to- 
malting, was found to yield a very distinct mirror of 
arsenic by the Marsh test, and to contain approxi-- 
mately 1-200th of a grain of arsenic per pound. In 
this case the slight contamination of the barley had been 
undoubtedly derived from the fuel used for kiln drying. 

Another sample of barley not previously kiln-dried 
yielded a very minute mirror of arsenic by the Marsh 
test, as well as distinct evidence of the presence of 
arsenic by the Reinsch test. It contained approxi- 
mately 1—700th of a grain of arsenic per pound. This: 
game specimen of barley was afterwards kiln-dried, and 
upon examination was found to contain approximately” 
1-400th of a grain of arsenic per pound. ; 

The above two sets of analyses are instructive, as- 
showing the proportion of arsenical contamination 
which can be derived from the kiln drying of barley. 

One of the samples above referred to, namely, that 
which yielded approximately 1-200th of a grain of 
arsenic per pound, was steeped in cold water for sixty 
hours, and again tested. The mirror obtained was 
distinctly smaller, and the amount of arsenic was esti 
mated at approximately 1-250th grain of arsenic per- 
pound. : 

The remaining 10 samples were quite free from 
arsenic. 

The question of the source of the contamination of 
barley before it had been subjected to any manufacturmg 
process naturally presented itself, and accordingly 
two samples of super-phosphate manure employed. 
for root crop grewth were examined. They were: 
furnished by one of the members of your Association.. 
One of these samples contained a mere trace uf arsenic. 
The other sample was heavily charged with arsenic. 

A sainple of urine, obtained from a ewe, one of several 
that had died after feeding off roots grown on Jand 
manured with these super-phosphates, was also fur- 
nished for examination. It was found to contain a. 
small amount of arsenic, but the quantity operated: 
upun was of necessity very small, and no quantitative 
estimation was possible. ; 

From these results there can be no doubt that barley- 
is liable to take upvery minute quantities of arsenic when. 
vrown upon land manured with arsenicated fertilisers. 


Mats. 


One hundred and thirty-eight samples of malt. 
fairly representing the malt made and used thronghb- 
out the country, were obtained from independent. 
sourees, and submitted to analysis. 
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Of these one sample contained approximately 1-39th 
grain of arsenic per pound. 

Six contained approximately 1-50th of a grain of 
-arsenic per pound. 

One centained approximately 1-S80th of a grain 
of arsenic per pound. 

The remainder contained from 1-100th to 1-800th 
of a grain of arsenic per pound. 

Ninety-seven samples were found free from arsenic 
by the Reinsch test. 

Those samples which contained arsenic were mainly 
derived from maltings situated in the Midlands and 
the Northern Counties. The products of the Southern 
and Eastern Counties exhibited remarkable freedom 
from arsenic. 

The malt containing these traces of arsenic when 
brewed would, in all probability, impart only a minute 
‘quantity of arsenic to the beer, having regard to the 
‘removal of arsenic effected by yeast ; andit is probable 
that such traces have existed for many years past. 
There can, however, be no doubt that it is quite prac- 
ticable wholly to avoid this contamination, and no better 
evidence could be given in support of this statement 
than by reference to the malts supplied to-day to the 
breweries in and around Manchester, which are remark- 
ably free from arsenic. 

‘Che importance of thoroughly examining this arsenical 
contamination of malt led us to examine two products 


-of the malting process not used in brewing, viz., malt- 


-culms, and kiln dust, as well as the coal and coke used 
in malting. 


Ma.t-cULMs. 


Forty samples were submitted to analysis, 50 grammes 
-being in each case operated upon. 

Of these, 24 were found to contain arsenic. Of these, 
seven approximately contained at least one grain of 
arsenic to the pound. The remainder varied from 
this quantity to 1-300th of a grain to the pound. 

It was noticeable as in the case of the malts that the 
great majority of the samples of culms containing arsenic 
(and particularly of those containing large amounts) 
were obtained from maltings in the Midlands and the 
Northern Counties. The Southern and _ Eastern 
‘Counties’ culms were particularly free from arsenic. 
But cases occurred where the malt had been free from 
arsenic but the culms from the same maltings were 
-contaminated. It was evident, therefore, that this con- 
tamination-affected culms to a much greater degree 
‘than the malt itself. 


Kirn Dust. 


Twenty samples obtained from maltings from which 
malt and culms had been furnished were submitted to 
-analysis. * 

Of these, 18 contained arsenic. 

Of these, seven contained approximately between 
-one and two grains of arsenic per pound. 

The remainder contained arsenic in quantities di- 
minishing to 1-300th of a grain per pound. 

It is to be noted that in the case of kiln dust coming 
-from maltings where the culms were free from arsenic, 
the kiln dust contained it in nearly every case, and 
the large quantities of arsenic above alluded to were 
‘in every case derived from those maltings which had 
yielded arsenic-loaded culms. It is therefore apparent 
that the kiln dust contains more arsenic than culms, 
-and the culms vastly more than the malt. 


It should not be forgotten in connection with the 
-desirability of preventing the presence of arsenic in 
malt and its bye-products, that the culms are largely 
used for feeding purposes, and are given to sheep and 
-stock as they are produced. Their price has averaged 
‘for the last three years about 65s. per ton. They 
-are worth between 70s. and SOs. per ton at the maltings 
in the winter season, and drop to 50s. or 60s. per ton 


“in the spring. 


Marine Coat. 

Nineteen samples of malt anthracite, independently 
-obtained from various maltings throughout the country, 
-were submitted to analysis, 

Of these, two only contained arsenic in minute traces. 
‘The others were free from arsenic. 
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CoKE. 


Twelve samples of coke independently obtained and 
used in maltings in different parts of the country were 
submitted to analysis. Of these ten contained notable 
quantities of arsenic, and two were free from arsenic. 
Of the latter, one came from Scotland, and the other 
from Yorkshire. The contaminated samples of coke 
included both gas coke and oven coke. 

The amount of arsenic present in these samples of 
coke was amply sufficient to account for the observations 
made in respect of the arsenical contamination of the 
kiln dust, the culms, and the malt above alluded to. 


Cask SHAVINGS. 


In order to test whether contamination by arsenic 
could be imparted to beer by the use of casks which had 
previously been used for arsenicated beer, we thought 
it advisable to examine some cask shavings. 

Eleven samples taken from casks known to have 
contained highly contaminated beer were submitted 
to analysis. They were all found to be free from arsenic. 

Proof was thus furnished that the washing to which 
the casks had been subjected had effectually removed 
all contamination, and that there was no retention 
of arsenic by the wood. The shavings were from 
the interior surface of the cask, and were also deeply 
cut from beneath the interior surface. 

Summing up the above results, it is clear that the 
most frequent source of arsenical contamination in beer 
is the use of malt which has been kiln-dried or malted 
with improper fuel containing arsenic. At the same 
time the experience of the late outbreak has shown that 
precautions must be taken against the presence of 
arsenic in brewing sugars and other materials (except 
perhaps malt adjuncts) on account of the serious con- 
sequences of any carelessness in manufacture which 
might introduce arsenic. Accordingly we have con- 
sidered what steps should in future be taken by brewers 
to protect themselves from any repetition of the recent 
disasters. 


RECOMMENDATIONS. 


We recommend that brewers should make it a rule 
to require a written guarantee of freedom from arsenic 
with all purchases of brewing materials of every kind. 

In addition to this we recommend that brewers should 
from time to time test the purity of their beer in respect 
of arsenic. The fact that yeast has a special affinity for 
arsenic affords an excellent method of demonstrating 
the purity of the materials used. If the yeast be tested 
for arsenic, it will readily show whether the wort is 
contaminated, for it will be many times richer in arsenic 


‘than the wort itself. -It thus forms an excellent indi- 


cator of the presence of arsenic. 

In addition to frequent testing of the yeast, it would 
be advisable for the brewers to take control tests from 
time to time of their brewing sugars, finings, and other 
materials. But in addition to these tests, and of the 
general guarantee above referred to, we recommend 
that in the case of brewing sugars, malt and hops, 
special guarantees should be required as follows :— 


BREWING SUGARS. 
Brewers should demand from ik. ACME trate rte 


(1) A written guarantee that the brewing sugar is 
free from arsenic, and that a bulk sample representing 
each specific delivery has been analysed and certified 
by a competent analyst to be pure and to contain no 
trace of poisonous metal. 


(2) The acid employed, whether sulphuric acid 
made from brimstone or pyrites, or hydrochloric acid 
as the ease may be, should be guaranteed by the manu- 
facturer to be free from all arsenic. The brewer should 
exact the production of such guarantee by the brewing 
sugar manufacturer at his demand. 


(3) The manufacturer of brewing sugar should 
undertake, notwithstanding such guarantee, to have 
each delivery of such acid suitably tested at his own 
works by a competent analyst for the presence of arsenic. 

(4) If yeast be employed, as it occasionally is, for 
the purpose of inverting cane sugar, it should, on 
account of its peculiar liability to absorb. arsenic, be 
tested for this metal previous to use. 
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(5) As an additional safeguard, brewers wouid do 
well to insist upon a minimum Brewer's Extract for 
invert sugars of 72 lbs. per 2 cwt., and a maximum 
amount of mineral matter not exceeding 2 per cent. 
upon the total composition of the invert sugar. 

Notwithstanding the absence of arsenic in the samples 
of caramel which have been examined by us, it cannot 
be denied that the method of manufacture of caramel, 
and the fact that it is employed for imparting colour to 
beer (as well as spirits, sauces, and many other food 
stuffs), admits of the possibility, although remote, of the 
introduction of arsenic in very small quantities into beer, 
and therefore although the amount of arsenic that could 
be so introduced would be infinitesimal, the brewer 
is recommended to obtain from the manufacturer 
a guarantee that the caramel has been tested and found 
to be free from arsenic. 


Hops. 


The brewer should demand that the hop merchant 
should obtain from the factor, who in turn would obtain 
it from the grower, a guarantee that none but the 
purest “flowers ’”’ were used upon the poles, and that 
the fuel and brimstone employed for drying: were free 
from arsenic. 


Matt. 


it has been mentioned that when malt is contaminated 
with arsenic the malt culms and kiln dust contain a 
much larger proportion of arsenic than the malt itself. 
This is accounted for by the fact that when the green 
malt is loaded on to the kiln, and subsequently during 
the kilning, the physical structure of the culms renders 
them particularly liable to absorb any arsenious vapour 
that may be carried through the malt as the result 
of combustion of contaminated fuel, and that this 
liability is increased by the fact that from their position 
relative to the malt they are more exposed to the heated 
air. 

The importance of this is shown by the fact that 
although the proportion by weight of culms to malt 
is only about 2 per cent., yet the amount of arsenic 
contained in the culms is vastly in excess of that to 
be found in the malt. 

The same remark applies with greater emphasis 
to the kiln dust, which is produced to an extent varying 
from a little over half per cent. up to nearly 2 per cent. 
by weight of the malt. It is, however, not used as cattle 
food, but is sold as manure (principally for root crops), 
and fetches between 30s. and 40s. per ton at the maltings. 

Our investigations have shown that the contamina- 
tion of malt culms and kiln dust is chiefly due to the use 
of coke, and especially of gas coke. 

Enquiries made of the principal.maltsters in England 
have elicited the practically unanimous opinion that 
there is no necessity whatever to employ gas coke 
in the preparation of malt. Nor, indeed, is there any 
real necessity to employ coke at all for purposes of 
malting. 

If the use of coke were dispensed with a good many 
malt kilns would have to be structurally modified, 
but the brewer would not fail to appreciate the benefit 
of such alterations. 

The price of good malting anthracite has recently 
advanced, and may be taken to range this season from 
32s. to 36s. per ton delivered at the maltings. 

Gas coke varies from 18s. to 20s. per ton, and con- 
tract prices are lower than this. 

This price does not in all cases include carriage to 
the%maltings. 

Washed coke is about 38s. per ton, but the price 
varies considerably. 

When coke is used it is usual to employ all coal for 
the first two days, a mixture of two-thirds coal and 
one-third coke on the following day, and half coal and 
half coke on the finishing day. The object is stated to 
be to secure higher temperatures. The prices quoted 
in respect of gas coke,. however, show that there is another 
wbject for its employment, and it is to be observed 
that it is mainly maltsters for sale’ that largely use gas 
coke. 

It might be necessary to use a small proportion of 
coke in the drying of amber malt, but in such case 
it would certainly be advisable to employ coke made 
from hand pitked and washed coal, and not gas coke. 


ROYAL COMMISSION ON ABRSENICAL POISONING : 


We recommend therefore— 


(1) That the maltster be required to give a guarantee 
to the brewer that he does not employ gas coke in 
the preparation of his malt. 


(2) That the malt culms be regularly tested for the- 
presence of arsenic. ' 


(3) If the culms be found to contain noticeable: 
quantities of arsenic, that the kiln dust be at once re-- 
moved, and the fuel employed be further examined 
for arsenic. 


(4) That wherever possible, 
be employed for malting purposes. 


the best anthracite- 


SELENIUM. 


The contaminated sugars supplied by Messrs. Bostock, 
as well as the contaminated acid used by them, have- 
been tested by Dr. Stevenson, Mr. Gordon Salamon,. 
and Dr. Luff, to ascertain whether selenium was present, 
but they have found none. 


Tue Trstinc or Beer FoR ARSENIC. 


We have now examined all the possible sources of’ 
arsenic in beer, and have pointed out the precautions- 
necessary in each case. Jf such precautions be taken 
we believe that the beer will be brewed free from arsenic, 
and at no substantial increase of cost. And in view of 
the desire of the brewers that the beer supplied to the- 
public should be free from all suspicion of containing 
arsenic, we recommend that the following should in- 
future be adopted as the standard test and should be - 
regularly applied. It is more stringent than the one- 
recommended in our former report, but it is not too- 
delicate for the standard of purity to which, in our 
opinion, the beer should attain. 


This test (Reinsch) should be performed as follows :— 


Take 200 ¢.c. of the beer in a porcelain evaporating © 
dish, acidulate with 1 ¢.c. of pure concentrated hydro-- 
chloric acid, and evaporate till the volume of liquid 
is reduced to one-half. Then add a further 15 e.c. 
ot the hydrochloric acid, and insert a piece of pure bur-- 
nished copper foil, a quarter of an inch by half an inch 
in size, and keep the solution gently simmering for an. 
hour, replacing the evaporated liquor from time to time 
by distilled water. If at the end of an hour the copper 
remains bright and red, the beer is arsenic-free. 

Tf a deposit is obtained on the copper, the foil should 
be removed, washed successively with water, alcohol, - 
and ether, dried at a temperature not exceeding 
100° C., and subjected to slow sublimation in a thin 
reduction tube, not less than two inches long and 
having an internal diameter of 0°15 inch, the upper- 
portion of which should be warmed before the subli-- 
mation begins. For the purpose of the sublimation - 
a smal! spirit lamp flame should be used. If any subli 
mate is obtained, it must be examined under a magni-- 
fying power of about 200 diameters. Any sublimate- 
which does not show well-marked octahedrai or tetra-- 
hedral crystals is not to be considered arsenical. Mere 
blackening of the copper, or deposit thereon, does not. 
demonstrate the presence of arsenic. 

The addition of oxidising agents to decompose sulphites, . 
and the use of reducing agents to deconipose possible~ 
arsenates, is not recommended, as such a procedure is, . 
in our opinion, unnecessary in the testing of beer, 
and introduces sources of error. 

Tn all cases where the presence of arsenic is ascertained. 
by this test, it is then desirabie to estimate the amount - 
by means of the Marsh test, which, although not giving- 
an accurate quantitative determination, will, when. 
properly applied, give an approximate estimation. 
of the amount of arsenic present. 

When arsenic is detected by the above test its quantity - 
is best deternuned by the process of Marsh (Marsh-- 
Berzelins), which should be performed as follows :— 

The beer--preferably 50 c.c.—is acidulated hy the - 
addition of 1 ¢.c. of pure concentrated hydrochloric - 
acid, and gently boiled in a poreclain evaporating 
dish for a few minutes till frothing nearly ceases, cooled, 
and graduaily introduced into a Marsh apparatus of 200° 
c.c. capacity, which is already giving off a gentle stream 
of pure hydrogen gas, evolved from pure zine and di- 
Inted hydrochloric acid. The purity of the evolved gas~ 
13 first tested by ascertaining that it yields nv mirror after> 
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15 minutes, when it has been passed through a drying 
tube charged with successive layers of cotton wool, lead 
carbonate, and spongy calcium chloride, and then 
heated to dull redness in a narrow giass tube drawn 
out to a capillary size just beyond the point of heating 
The open point of the tube at which. the gas escapes 
should be turned upwards at-right’angles, so that*the 
amount of issuing gas can be regulated by seeing that 
when lighted the flame of the burning gas is just per- 
ceptible. The beer is introduced by means oi a straight 
thistle funnel provided with a stop-cock, so that. the 
admission of liquid into the apparatus can be regulated 
without introducing air. From time to time a little pure 
concentrated hydrochloric acid is also introduced, so 
as tu maintain the uniform evolution of gas. 

The blank experiment having shown no mitror 
in the heated tube at the end of 15 minutes, the experi- 
ment is,continued for half.an hour after the commence- 
ment of the introduction of the beer. The arsenical 
mirror thus obtained is then compared with standard 
mirrurs obtained by treating known quantities of 
arsenious oxide dissolved. in. water, with.the addition of 
pure.. hydroechloric..acid under precisely similar con- 
ditions as to generation of gas, and the quantity: of 
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arsenic present is thus judged with great approximate Appendix 19. 


accuracy. The mirror may subsequently be converted 
into crystals of arsenious oxide by sealing off the portien 
of the tube containing the mirror at each end by means 
of a blowpipe, and then gently heating the tube, hy 
which» means the mirror is volatilised, oxidised, and 
converted into erystals of ‘the oxide. The mirrors 
obtained should be small, the comparison of smal! 
mirrors yielding more accurate results than where 
large mirrors are compared. 

We believe that if the recommendations contained 
in this repurt are carried ‘out the’ brewer ‘will send out 
beer free from arsenic, and the public health will be 
amply safeguarded. 


Lauder Brunton. 

Thos. Stevenson. 

Alfred Gordon Salamon) 
Arther Poa fore 
Samuel Buckley. 

J, Fletcher Moulton. 


(Signed) 


May 116h, 1901. 
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“JOINT COMMITTER’S” REPORT. 





REPORT OF THE JOINT COMMITTEE OF SOCIETIES OF 
ON THE DETECTION 
OF MINUTE QUANTITIES OF ARSENIC IN BEER, BREWING MATERIALS, 


AND PUBLIC ANALYSTS 


AND FUELS. a 
Handed in by Mr. Otto Hehner 


The joint committee of the Society of Chemical In- 
dustry, and of the Society of Public Analysts, appointed 
in March, 1901, and consisting of Messrs. Otto 
Hehner (chairman), Alfred H. Allen, Alfred C. Chap- 
man, ©. Estcourt, David Howard, Arthur R. Ling,* 
Drs. Rudolph Messel, and Leonard T. Thorne, reports 
as follows :— ; 


After an examination of various methods, the com- 
mittee recommend that of Marsh-Berzelius. 


MatTERIALS REQUIRED. 


Hydrochloric Acid —The purest hydrochloric acid 
obtainable is very rarely free from arsenic. To the 
“pure” acid, as purchased for analysis, diluted with 
distilled water to a specific gravity of 1:10, sufficient 
bromine is added to colour it strongly yellow (about 
5 c.c. per litre); sulphurous acid, either gaseous or 
in aqueous solution, is then added in excess, and the 
mixture is allowed to stand for at least twelve hours. 
Or hydrobromic acid and sulphurous acid may be used. 
The acid is then boiled till about one-fifth has evapo- 
rated, and the residue can either be used direct, or 
may be distilled, the whole of the arsenic having vola- 
tilised with the first portion. 


Sulphuric Acid.—This is more frequently obtainable 
arsenic-free than hydrochloric acid. if not procurable. 
to about half a litre of sulphuric acid, “pure for 
analysis,” a few grammes of sodium chloride are added 
and the mixture distilled from a non-imbuiated glass 
retort, the first portion of about 50 .c. being rejected. 
For the purpose of the test to be described, one volume 
of the distilled acid is diluted with four volumes of 
water.t 

Nitric acid can, as 2 rule, be vbtained free from 
arsenic without much difficulty, the pure redistilled 
acid being used. This should be tested by evaporat- 
ing 20 c.c. in a porcelain dish, which shouid then be 
washed out with dilute acid, and tested as described 
‘n this report. 

The purified acids should be prepared as required, 
and should not be stored for any length of time. 
I this be unavoidable, however, Jena flasks are to be 
preferred, since most bottle glass is liable to com- 
municate traces or arsenic. 

Zine.—Arsenic-free zinc as obtainable from 
chemical dealers. It should be regranulated by 
melting it and pouring it from some height into cold 
water. t 


Lime.—Caustic lime, even wnen made from marble, 
is not always free from arsenic. A selection must, 
therefore, be made from various samples. If pure 
lime is not obtainable, magnesia may equally well 
he used, and can more readily be obtained of suffi- 
cient purity. 

Calcium Chloride.—This salt often contains arsenic, 
and before being used as a drying agent must be 
freed from the volatilisable part cf the impurity by 
moistening it with strong hydrochloric acid, fusing, 
and regranulating. 


APPARATUS. 


A bottle or flask, holding about 200 c.c. (for froth- 
ing materials preferably wider at top than bottom), 
is fitted with a doubly-bored cork, india-rubber stop- 
per or with a ground-in glass ‘connection, carrying a 
tapped funnel holding about 50 c.c. and an exit tube. 
The latter is connected with a drying tube contain- 


* Mr. Ling also acted as secretary. 


CHEMICAL INDUSTRY 
AND APPROXIMATE | ESTIMATION 
FOOD-STUFFS, 


nd Mr. Chapman, 13 June, 1902. 


ing, first, a roll of blotting paper soaked in lead ace- 
tate solution and dried, or a layer of cotton wool pre- 
pared in a similar way, then a wad of cotton-wool, 
then a layer of granulated calcium chloride, and finally 
a thick wad of cotton-wool. To this tube is fitted a 
hard glass tube, drawn out as shown in the figure, 
and of such external diameter that at the place where 
the arsenic-mirror is to be expected the tube just 
passes through a No. 13 Birmingham wire gauge 
(corresponding with 0-092 inch). The exact size is not 
material, but all tubes used for standards and tests 
should be as nearly as practicable of the same diame- 
ter. A good Bunsen flame is used to heat the hard 
glass tube close to the constriction. About one inch 
of tube, including the shoulder, ought to be red-hot. 
A piece of moderately fine copper gauze (about one 
inch square) wrapped round the portion of the tube 
os 4 heated assists in insuring an equal distribution 
eat.t 


Mops or TErstina. 


About 20 grammes of zine are placed in the bottle. 
and washed with water to clean the surface, as par- 
ticles of dust may contain arsenic; all parts of the 
apparatus are connected, and a sufficient quantity of 
acid (prepared as previously described) allowed to flow 
from the funnel, so as to cause a fairly brisk evolu- 
tion of hydrogen. When the hydrogen flame—which 
during the heating of the tube should be kept at as 
uniform a height as possible (about a quarter of an 
inch)—burns with a round, not pointed tip, all air 
has been removed from the apparatus. The Bunsen 
burner should then be placed under the hard glass 
tube as described, and more acid (10 to 20 cc. is 
generally enough) run in as required. With good 
materials no trace of a mirror is obtained within half 
an hour. Great care must be taken that when additions 
of acid are made to the zinc no bubble of air is in- 
troduced, since in presence of air the arsenic mirror 
may become black and unevenly distributed, whilst 
it is brown when the experiment has been properly 
conducted. 


Should the blank experiment not be satisfactory 
it must be ascertained by changing the materials 
methodically, whether the fault lies with the acid, 
zinc, other materials, or with the apparatus. 


Preparation of Standard. Mirrors.—When a. satis- 
factory blank experiment has been obtained a series 
of standard mirrors must be prepared under the fol- 
lowing conditions :— 


A hydrochloric acid solution of arsenious oxile, 
containing-in each cubic centimetre 0-001 milligramme 
As,0O,, is prepared by diluting a stronger solution - 
with distilled water. Two c.c. of this solution (equal 
to 0°002 milligramme of arsenious oxide) are intro- 
duced into the apparatus, a new tube having been 
joined to the drying tube. If the zinc is sensitive, 
a distinct brown mirror is obtained after twenty 
minutes. It is important to note that some “ pure” 
zinc is, from a cause at present unknown, not suffi- 
ciently sensitive ; that is to say, the addition of minute 
quantities of arsenic produces no mirror. The por- 
tion of the tube containing the mirror should be sealed 
off while still filled with hydrogen ; in contact with air 
the mirrors gradually fade. Mirrors are now similarly 
made with 0°004, 0-006, 0°008, and 0°01 milligramme 
of arsenious oxide. With a little practice it is easy 
to obtain the deposits of arsenic neatly and equally 
distributed. The standard mirrors, properly marked, 





+ Mr. A. H. Allen holds it to be essential, both for a regular evolution of hydrogen and for the formation of 
uniformly deposited brown-coloured mirrors, that the zine should contain a trace of iron. 


t A diagram of a suitable form of apparatus is given in ‘‘ The Analyst,” February, 1902 
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are mounted on a white card or porcelain slip. It is 
to be understood that the first stage of every test must 
be a blank of at least twenty minutes. ; 


Hydrochloric acid is somewhat more sensitive than 
sulphuric acid—that is to say, it gives rather denser 
mirrors with minute quantities of arsenic. If, for one 
reason or another, sulphuric acid is preferred by the 
operator, he must make a set of standard mirrors with 
sulphuric acid, and use these for comparison. 


Organic materials, such as beer, yeast, etc., can- 
not be tested, when sulphuric acid is used, without 
destruction of the organic matter, whilst, as a rule, 
they can, be directly tested with hydrochloric acil. 
However, many materials are met with in which it is 
preferable to destroy the organic matter. 


PROCEDURE WITHOUT DESTRUCTION oF ORGANIC Marren. 


The apparatus is started, and a blank experiment 
allowed to go on for twenty minutes. If no trace 
of a deposit is obtained, 10 c.c. of the liquid to be 
tested and about 10 c.c. of hydrochloric acid are put 
into the funnel, and slowly introduced into the bottle 
without air-bubbles. Some materials (beers, for 
example) are apt to froth, hence the necessity for slow 
introduction. If after about ten minutes no mirror 
appears, another 10 c.c. of the liquid, with 10 c.c. 
of hydrochloric acid, are added, and the experiment 
continued for fifteen to twenty minutes, acid being 
from time to time added as may appear necessary. 


Malt.—¥ifty grammes of the malt are placed in a 
300 c.c. separator funnel furnished with a stopcock ; 
50 c.c. of hydrochloric acid, prepared as described, 
and 50 c.c. of water are warmed to about 50° C., and 
poured on the malt. The whole is then allowed to 
digest for fifteen to twenty minutes, with frequent 
agitation, and the acid then allowed to run off by 
the stopcock. About 60 c.c. of the acid liquor is thus 
obtained, of which every 20 c.c. contains the arsenic 
from 10 grammes of the malt. 


Hops.—Twenty grammes of hops are digested with 
100 c.c. of dilute hydrochloric acid (one volume of the 
purified acid to one volume of water) at about 50° C. 
for half an hour, 50 ¢.c. of the strained-off liquid being 
used for the test. 


Sugar and other brewing materials are dissolved in 
water, 10 c.c. of acid added, and the solution tested 
direct, operating upon from 10 to 20 grammes of ma- 
terial. , 


DESTRUCTION OF OrGAanic MATTER. 


(a) Acid Method.—Ten grammes of the substance 
aie placed in a 34-inch porcelain crucible, and covered 
with pure redistilled nitric acid (about 10 to 15 c.c.). 
The whole is then heated on a sand-bath until the 
evolution of brown fumes ceases. ‘hree c.c. of con- 
centrated arsenic-free sulphuric acid are then added, 
and the heating continued till the mass just begins 
to char, when a further quantity of 5 c.c. of nitric 
acid is added. The heating is now continued till all 
the acid is expelled, leaving in the crucible a black, 
aearly dry, charred mass. ‘The crucible is about half 
filled with water and a few c.c. of hydrochloric acid, 
or of dilute sulphuric acid, run in (according as the 
one or the other is to be used in the Marsh appara- 
tus), the whole being allowed to extract for about 
half an hour on a water-bath. It is then filtered into 
a porcelain basin, the charred mass washed with hot 
water, and the filtrate concentrated down to about 
30 c.c., which is allowed to cool, and is then ready 
for the test. It is essential that the mass should be 
thoroughly charred, and that the solution, when fil- 
tered, should be colourless. 


In the case of beer, 10 to 20 c.c. are evaporated to 
dryness on a water-bath, and the residue oxidized as 
above stated. 


Hops.—10 c.c. of pure nitric acid and 5 c.c. of 
pure concentrated sulphuric acid are mixed in a 3}- 
inch porcelain crucible, and the hops are then added 
in smal] portions at a time, each quantity being 
thoroughly disintegrated by pressure under the acid 
with a glass rod, a further quantity of 5 c.c. of nitric 
@cid being added when about half the hops have been 
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thus introduced. The crucible with its contents- is Appendix 20 


then, cautiously warmed so as to avoid frothing over. 
When the evolution of dense red fumes ceases the 
heating is increased, and the acids are evaporated 
on a sand-bath, and the dry charred mass extracted 
with dilute acid, filtered, concentrated, and _ intro- 
duced into the Marsh apparatus in the ordinary way. 
It may be noted that with many English hops of re- 
latively fine texture the addition of the second quan- 
tity of nitric acid above recommended is unneces- 
sary. 


When, owing to the presence of larger quantities of 
arsenic, smaller amounts of substance—e.g., 0°5 
gramme to 2 grammes—are taken, the quantities of 
acids recommended above may, of course, be reduced. 


(b) Basic Method.—The materials are mixed with 
pure lime or magnesia (1 gramme for 20 c.c. of beer), 
dried and incinerated. For sugars or other solid 
materials about half their weight of base is employed. 
The ash is dissolved in hydrochloric acid, and the 
—— tested. This method is not recommended for 
hops. 


Of coal or other fuel, after careful sampling, two 
portions of 1 gramme each are weighed. One portion 
1s incinerated in a platinum dish in a muffle, and the 
hydrochloric acid extract of the ash tested for “ non- 
volatile arsenic.” The other is intimately mixed 
with 1 gramme of lime or magnesia and also incine- 
rated. The hydrochloric acid extract of the latter 
gives the “total arsenic,” the difference between the 
two determinations being the “volatile arsenic.” It 
may in some cases be found that the above-mentioned 
quantity of fuel gives a mirror too dense to be mea- 
sured. When this is the case the hydrochloric acid 
extract is diluted to a determinate volume and an 
aliquot portion taken. 


Sulphites.—The sulphurous acid must be oxidized 
by bromine, the excess of the latter being removed by 
heating. 


The committee have convinced themselves that 
arsenic in both states ot oxidation can be detected 
and estimated by the procedure described. 


As an additional precaution a fresh tube should 
always be substituted for that containing the mirror, 
and the experiment continued for a further period of 
15 minutes. Should a second mirror be formed, the 
quantity of arsenic with which it corresponds is to be 
added to that shown by the first. 


It must be understood that the tests are only ap- 
proximate, and that mirrors corresponding with less 
than 0°003 milligramme of arsenious oxide in the 
quantity of materials taken cannot be safely relied 
upon. When a mirror has been obtained, a duplicate 
test should always be made to preclude error by acci- 
dentai contamination. 


The proof that the mirrors are arsenical is obtained 
as follows :—The narrow portion of the tube containing 
the mirror (which should not be denser than that pro- 
duced by 0°01 milligramme of arsenious oxide) is cut 
off, the hydrogen replaced by air, and the ends sealed 
up. The tube, held in the tongs, is then heated by draw- 
ing it repeatedly through the flame of a Bunsen lamp 
until the mirror has disappeared. On cooling, minute 
crystals of arsenious oxide deposit, the sparkling of 
which can be seen with the naked eye, if the tube be 
held before a luminous flame, and which can _ be 
readily identified wnder the microscope ‘by their 
crystalline form. 


This test, as recommended, is one of such extreme de- 
licacy, that with quantities of 20 grammes (or 20 c.c.) 
it will give an indication of the presence of 0°000015 
per cent. (or one part in 7,000,000) of arsenious oxide 
This would represent with solids ;,'95 grain per pound 
with liquids ;39 grain per gallon. It must be under- 
stood that the committee do not suggest any limits for 
traces of arsenic which may be regarded as negligi- 
ble; but they desire to express the epvinion that limits 
should officially be fixed by the Roya: Commission or 
otherwise. This could be easily effected by prescrib 
ing the amounts of solids and liquids respectively to 
be taken for the test, and the minimum mirror to be 
recognised. 
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REPORT OF THE INLAND: REVENUE DEPARTMENTAL 
| COMMITTEE. | pitas set 


Hanpep in by Sir Hunry Primnoss, April 3, 1903, 


LENE 19 Rv }ad id, -apegt 
try fi SOE IZP OD 


REPORT. OF, THE COMMITTEE APPOINTED BY THE, CQMMISSIONERS, OF INLAND. REVENUE. 


youl) SPECIFY 


THE INGREDIENTS OF, BEER, AND THE MATERIALS. USED. IN. THEIR PRE. 


PARATION WHICH ARE LIABLE TO BE CONTAMINATED BY ARSENIC, AND TO PRESCRIBE 


TESTS BY WHICH! THEIR FREEDOM FROM ARSENIC MAY BE ASCERTAINED... 


To the Honourable the Commissioners of Inland 
Revenue. | 


‘Gentlemen,—The Committéecharged by the Board of 
Inland Revenue—in conformity with the recommenda- 
tion of the Royal Commission appointed to inquire into 
Arsenical Poisoning from the, consumption of Beer— 
to specify in detail individual ingredients of beer which 
are liable from their origin or mode of preparation to 
be contaminated by arsenic, and to prescribe for such 
ingredients and for the different materials used in 
their preparation adequate tests which should ensure 
their freedom from arsenic, beg to report as follows : — 

Glucose and invert sugar are ingredients of beer, 
and it has been establishel that these sugars may b3- 
come contaminated by arsenic if mineral acids con- 
taining arsenic have been used in their preparation. 

“Priming” and caramel, if made from such con- 
taminated sugars, may also be contaminated by arsenic. 
Other ingredients used by the brewer, if made by the 
agency of impure sulphuric or hydrochloric acid, may 
likewise become contaminated by arsenic. 

It has been further established that malt may be- 
come contaminated by arsenic if the fuel used im is 
preparation contains arsenic. 

Hops are also liable to contain arsenic if they have 
been sprayed with arsenical preparations, or if they 
have. been “sulphured” with impure sulphur, or if 
the fuel used in drying them is arsenical. 

In an appendix to this report we specify in detail 
(1) the individual ingredients of beer which are liable 
from their origin or mode of preparation to be con- 
taminated by arsenic; (2) the materials used in the 
preparation of such ingredients which are liable ‘%o 
contain arsenic. 

Broadly speaking, all the ingredients of beer liable 
to contain arsenic are comprised under the main groups 
of (1) malt; (2) malt substitutes (prepared sugar, 
caramel, and malt extract); (3) hops and hop substi- 
tutes; (4) yeast and yeast foods; (5) chemicals em- 
ployed as cleaning and preservative agents ; and (6) 
finings: 

The materials used in the preparation’ of the ingre- 
dients of beer which are liable to’ contain arsenic are, 


as already stated, mainly the common mineral acids, » 


and especially sulphuric acid and hydrochloric acid, 
sulphur, and fuel. 

All the evidence we have been able to collect appears 
to indicate that the arsenic which may be present in 
the ingredients of beer is in the form of the oxides of 
arsenic, either free or combined. A study of the be- 
haviour of solutions derived from these ingredients as 
regards their deportment towards chemical re-agents 
serves to substantiate this conclusion. 

The task entrusted to the Committee was to pre- 
scribe tests whereby arsenic, if present, might be 
readily and certainly detected, and, if necessary, 1ts 
amount determined, in any of the members of these 
groups of substances. 

Although the recommendation of the Royal Commis, 
sion above referred to makes no. explicit reference to 
a test for arsenic. in beer, as distinguished from its 
ingredients and the materials which may have been 
used in their preparation, we have considered that the 


question of the application of sugh a test to beer might, 


be regarded as coming within the terms of cur refer- 
ence. 

We have, therefore, given attention to the methode 
of detecting the presence and determining the amounts 
of arsenic 1n (1) malt; (2) malt substitutes ; (3) wort; 
(4) hops and hop substitutes ; (5) beer; (6) yeast and 
yeast foods; (7) chemicals; (8) finings; (9) fuel. 

Of the various methods which have been suggested 
from time to time for the detection and estimation of 
the relatively small quantities of arsenic which may 
be present in beer and the ingredients of beer, or in 


Sopot 


the materials which may be used in their preparation, 
we are of opinion that those methods which depend upon. 
the conversion of the arsenic into arseniuretted hy-’ 
drogen, and the subsequent deposition of the 
arsenic in the elementary form by heating the gas, are,’ 
on the whole, to be preferred. Bred 2 asic 
_The arseniuretted ‘hydrogen may be formed in ‘prac-’ 
tice by the action of ‘so-called’ “nascent” hydrogen’ 
upon the arsenic’ present. The hydrogen may be’ 
evolved either electrolytically or through the agency 
of dilute hydrochloric acid upon zine admixed with or 
containing’such an amount of copper or other suitable 
metal as to give rise to a sufficiently rapid evolution 
of the gas. 196 UG 

The amount of the arsenic deposited by heating the 
arseniuretted hydrogen so formed is then determined® 
by comparison with deposits obtained in precisely the! 
same manner from wort, beer, malt extracts, sugar’ 
solutions, etc., containing known quantities of arsenic. 


i 


1. ELECTROLYTIC METHOD. 


An electrolytic method for detecting arsenic appears to- 
have been first suggested by the late Professor Bloxam, 
of King’s College (Quarterly Journal of Chemical 
Society, Vol. XIIT., 1861, ‘pp. 12 and 338), but in its 
original form it had several disadvantages which have 
prevented it from being generally adopted by chemists. 
Modifications of it have been made by ‘Mr. Trotman,’ 
Mr. Bevan, and others. The process has’ been care-' 
fully investigated in the Government Laboratory, and 
in the form now described it is easy of application, 
and is capable of giving trustworthy results with a com- 
paratively small expenditure of time and trouble. 

_ The apparatus employed ‘in the electrolytic method 
- a, in plan and elevation in Figures 1 to 4, drawn 
o scale. Tt i 


It consists of the following parts :— 


1, A glass vessel A, provided with a ground glass 
stopper and connections B, and calcium 
chloride drying tube ©. 

2. A porous cell D, 

5. A glass vessel E. 

4. A cooling vessel F, 

5. A hard glass constricted tube G.: 

6. A small Bunsen burner H. 


_ The glass vessel A forms with the porous vessel D the. 
inner ceil for the cathode where the hydrogen and 
arseniuretted hydrogen are. produced on passing the 
electric current. The vessel,A is open at the bottom and 
fitted at the top with the ground glass stoj B 
through which is passed to a point just below the neck 
of the vessel the stem of the tapped funnel. 18 glass 
stepper also carries the gas exit tube on which is a bulb. 
The tube is bent as shown in the drawing, and is con- 
nected by grinding: with the drying tube C. ‘Through 
thei glass caps: fused a stout ‘platinum wire for making | 
the connection) on the outside with the ‘current, and 
within the vessel with the electrode, ©: agit 1 

‘The inner electrode, forming the cathode, is of sheet 
platinum, and cone-shaped, with: several’ perforations. . 
It is suspended from a’ hook made on the end of the wire 
passing through the glass stopper, and is adjusted so 
that when the stopper is inserted in the-vessel the lower 
edge of the electrode is 1 mm. above the bottom of the 
vessel A, It is then securely attached to the wire. by 
closing the hook. Tet 

The porous vessel D is larger by 3 to 3mm. in diameter 
and in depth than the cylindrical portion of the glass 
vessel A. As seen in the figure, A rests by means of its 
bulged-out shoulder upon the upper edge of D. The 
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porous vessel is of unglazed highly silicious ware—of the 
composition employed for the well-known. biscuit filters, 
first made by Dr. Pukal—and is from 1 to 1:5 mm, in 
thickness. 


» The cell tor the anode consists of the stout vessel EK. 


upon the flav bottom of which the porous vessel D, 
containing the glass vessel A, stands. The anode con- 
sists of.a band of platinum 2 cm. broad passing loosely 
round the :porous: cell, and connected with the current 
by means of a stout platinum wire. The liquid in the 
vessel E:should be kept below 50°C., and the vessel E is 
therefore..placed in a larger dish F containing cold 
water)»: ))i\' 

The drying tube C, is packed as follows:—A plug of 
cotton wool is first inserted, and then pure granulated 
anhydrous calcium chloride,* in pieces about the size of 
small shot or malt grains, for alength of 5cm. Another 
loose plug of cotton wool is placed upon the calcium 
chloride, followed by a roll of lead acetate paper. This 
is prepared by soaking filter paper in a cold saturated 


solution of lead acetate and then drying the paper in air... 


The paper is cut into strips about 1 cm. broad, and 
rolled into a coii fitting loosely in the tube. A ‘small 
spiral.coil of lead acetate paper is also placed within the 
enlarged end of the exit tube to.which the calcium 
chloride tube is attached. 

‘To the other end of the drying tube there is fixed by 
means of a short piece of unvulcanised rubber tubing the 
hard glass constricted tube in which ‘the arsenic is to be 
deposited.. The ends of the drying tube and the hard 
glass tube should be in close contact beneath the rubber. 
To make.one of these tubes a piece of Jena glass tubing 
having an external .diameter of 5 mm. and an internal 
diameter of 5:5 mm..is cleaned by successive treatment 
with acid, water, and alcohol, and dried. It is then 
held in the blow-pipe flame, so that a portion of the tube 
about 2 cm, in length and 5 cm. from the end of the 
tube, is thoroughly softenéd, when the heated portion is 
diawn out to a length of 7 to 8 cm., and having at a 
distance of 1 cm. from the shoulder of the tube an 
external diameter of 2 mm.—a size which should be 
maintained as nearly as possible throughout the length 
of the constricted part. The tube is cut off near the 
end of the drawn-out portion, the last 1 cm. of which is 
turned up at right angles. The hard glass tube is sup- 
perted in a horizontal position when attached to the 
drying tube of the apparatus, by resting in the slots on 
the upper edge of the cone which surrounds the flame 
of the small Bunsen burner. A piece of platinum gauzqd 
about 2 cm. square is wrapped round the hard glass tube 
at the point where it is to be heated by the Bunsen 
flame. ; 

The small Bunsen burner has a. circular. base 12 mm. 
high, and its tube is 6.cm. in height, and 5, mm. in 
internal diameter. The upper portion of the tube is 
threaded, and carries a gallery upon which rests a 
copper cone. The upper edge of the cone contains two 
slots to receive the hard glass tube. 

The apparatus, when worked: in. the manner to be 
described, has an apparent resistance of 1:4.ohms, the 
potential difference between the ends of the wires of the 
poles being 7 volts with a current of 5 ampéres. This 
strength of current gives about 40 cb.c. of hydrogen in a 
minute, which furnishes a steady flame about 2 mm. in 
height, and is the strength.of current recommended to 
be used for the purposes of the test. To effect the re- 
cuction of the intensity of the main laboratory supply, 
which is the most convenient source of the current, a 
rheostat of incandescent lamps may be employed. The 
lamps are*arranged parallel with each other, but in 
series, with the apparatus, and according to the current 
desired, lamps of different candle power may be in- 
scrted. An ampére meter is included in the circuit. 


The apparatus may be arranged for the simultaneous 
execution of a number of tests. By.suitable construction 
on the charging board, the electric current passes 
through the solutions arranged in series, and any of these 
may be brought into or cut out of the circuit as desired. 
The current is brought to. the required strength—4:5 to 5 
amperes—by the introduction in the rheostat. of lamps 
of the requisite power according to the number of tests 
to be carried out simultaneously. A diagram illustrat- 
ae method employed for this purpose is shown in 

ig. 5. 
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- The sulphuric ac::1 solution employed in the apporeine A 


is prepared by mixing one volume of pure concentrate 
sulphuric acid with seven volumes of water. It must, of 
ecurse, be tested to ascertain its freedom from arsenic 
before itisused. thy 

Certain of the sclutions to be tested are very liable to 
froth when introduced into the apparatus. This incon- 
venience may be obviated by adding one or two cubic 
centimetres of rectified amyl alcohol (b.p. 128°—132°C.) 
to the acidulated liquid undergoing electrolysis. 

Before describing the application of the test, it will be 
convenient to give in detail the methods to be followed 
in preparing the extracts or solutions of the various sub- 
stances in such a form and in such an amount as to 
render them suitable for testing. 


(1.) Mazr.—Unground malt may readily be examined 
fer arsenic by washing the malt with warm dilute acid, 
and testing the acid extract; but this method is in- 
convenient in the case of a ground or crushed malt, as 
there are difficulties in obtaining a suitable extract. <A 
eround malt is therefore incinerated in presence of lime 
and magnesia, and the solution of the ash tested. Direet 
experiment has shown that deposits of arsenic obtained 
after treatment of an unground malt with dilute acid are 
equal in intensity to those obtained by the basic method 
of treatment of the same malt. The two methods are as 
follows: — 


Basic Method for Ground Malt.—10 grams of the 
grcund malt are transferred to a porcelain, or preferably 
a platinum, dish about Jin. in diameter, 30 cb.c. of 
arsenic-free lime water + ure added, and the dish heated 
ever a small Bunsen flame for a few minutes. About 0°5 
gram of arsenic-free magnesia or lime is then added, 
and thoroughly mixed with the contents of the dish, the 
heating of which is continued until the organic matter 
is completely charred. The dish is then placed in a 
muffle furnace, or over a low Bunsen flame, and heated 
act a dull red heat until practically all the carbon is 
burnt off. When cold the ash is moistened with water, 


and 20 ch.c. of the dilute sulphuric acid added. The: 


dish is warmed, and the contents transferred to a 4oz. 
flask. About half a gram of potassium metabisulphite 
ig added, and the solution boiled until free from sul- 
phurous acid. After cooling, the solution is ready to be 
tested, 

Acid Method for Unground Mait.—40 grams _ of 
malt are transferred to a wide-mouthed stoppered bottle. 
40 cb.c. of the dilute sulphuric acid, and 60 cb.c. of 
water, are mixed together, raised to a temperature of 
50° C.,; and added to the malt. The bottle is shaken 
at intervals during 20 minutes, and the liquid poured 
off.. ‘Twenty-five cb.c., representing 10 grams of malt, 
are transferred toa small flask, half a cram of 
potassium, metabisulphite added, and the solution 


’ boiled until free from sulphurous acid.. When cold the 


solution is: used for the test. 


(2) Mazr Svunsrirurss (Glucose, Invert Sugar, 
Caramel, etc,).—Five grams are weighed in a small 
flask, and dissolved in 20 cb.c. of water. Half a gram 
of potassium metabisulphite and 5 cb.c. of the dilute 
sulphuric acid are then added and the solution boiled 
until free from sulphurous acid.. When cold it is ready 
for adding to the electrolytic apparatus. 


(3.) Wort.—Direct experiments have shown that when 
using the electrolytic apparatus it is unnecessary to 
destroy the organic matter of the wort. All the arsenic 
which may be present is evolved as arseniuretted 
hydrogen. 

For the test, 25 cb.c. of the wort are placed in a small’ 
flask, half a gram of potassium metabisulphite and’ 
5 ch.c. of the dilute sulphuric acid are added, and the. 
solution boiled until free from’sulphurous acid. When 
cold the solution is used for the test. 


(4) Hors anp Hop Sunstirures.—Five grams of the. 
substance, ground if necessary in a mortar, are placed 
in a platinum dish treated with lime and magnesia and 
incinerated, and the examination for arsenic carried 
out in the same manner as described in connection 
with ground malt. Ged 


(5) Brer.—Direct experiments have snown that when 
the electrolytic apparatus is used it is unnecessary ‘0 





_* Where a series of experiments is carried out with the sar 


time to time, say, after three or four experiments. 


_+ The lime water, lime, magnesia, and potassi 
n ethod described under ‘‘ Chemicals.” 





ae apparatus, the calcium chlotide should ‘be renewed from 


ium metabisulphite are tested as to their freedom from arsenic by the 
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destroy the organic matter of the beer. All the arsenic 
whith may be present is evolved as arseniuretted 
hydrogen. * ° 

Twenty-five cb.c. of beer are placed in a small flask, 
half a grain of potassium metabisulphite and 5 cb.c. 
of dilute sulphuric acid added, and the solution boiled 
until free from sulphurous acid. The cold solution is 
used for the test. 


(6) Yeast and Yrast Foops.—Five grams are intro- 
duced into a flask and gently warmed with 20 cb.c. of 
water. Half.a gram of potassium metabisulphite and 
5 cb.c. of dilute sulphuric acid are then added and the 
contents of the flask boiled until free from sulphurous 
acid. - The cold solution is used for the test. 

Of liquid yeast foods 25 cb.c. are taken, and the solu- 
tion boiled, after the addition of potassium metabisul- 
phite and sulphuric acid, until free from sulphurous 
acid, 


(7) CHEMICALS :— 

(a) Sulphites.—Of solid sulphites 1 gram is dissolved 
in 25 cb.c. of water ina small flask. Five cb.c. 
of dilute sulphuric acid are added and the 
solution boiled until free from sulphurous acid. 

-The cold solution is used for the test. 

Of solutions of sulphites 25 cb.c. are taken 
and boiled in like manner after the addition of 
5 cb.c. of dilute sulphuric acid. The liquid 
is tested by the addition of a little more sul- 
phuric acid to ascertain if the whole of the 
sulphite has been decomposed. 


(b) Acids.—Sulphuric Acid.—Five cb.c. are diluted 
with 20 cb.c. of water, half a gram of potassium 
metabisulphite added, and the solution boiled 
to expel sulphurous acid. When cold the solu- 
tion is used for the test. 

Hydrochloric Acid.—Five cb.c. are placed in a pvr- 
celain dish, and diluted with about 5 cb.c. of 
water. Five cb.c. of pure nitric acid (Sp. 
Gr. 1°4) and 2 cb.c. of pure concentrated sul- 
phuric acid are then added, the dish placed on 
a sandbath, and the liquid evaporated until 
the sulphuric acid fumes. The dish is re- 
moved, and when cold about 20 cb.c. of water 
and half a gram of potassium metabisulphite 
added. The solution is transferred to a flask 
and heated until free from sulphurous acid, 
and then tested. 

(c) Sulphur.—Ten grams are taken, and the examina- 
tion for arsenic carried out in the manner 
described under Fuel (see below). Owing to 
the readiness with which sulphur sublimes, 
the temperature to which the hard glass tube is 
heated should be as low as possible consistent 
with the burning of the sulphur, and the empty 
portion of the hard glass tube, next to the bent 
and drawn out end, should not be heated until 
the sulphur in the other part of the tube has 
been burnt. The liquid in the absorption tube 
is boiled to expel sulphurous acid, and any 
sulphur or other solid substance which may: 
have passed into the absorption tube in the 
process of combustion is rendered soluble and 
in suitable condition for addition to the electro- 
lytic apparatus by the method described for 
treating the ash of fuel. 


(d) Other Chemicals.—Of solids 1 gram is taken and 
dissolved in 25 cb.c. of water. Of liquids 
25 cb.c. are taken. In either case, if the solu- 
tion is alkaline it must be neutralised by the 
addition of dilute sulphuric acid. To the 
neutral liquid half a gram of potassium meta- 
bisulphite and 5 cb.c. of dilute sulphuric acid 
are added, and the solution boiled until free 
from sulphurous acid. The cold solution is 
used for the test. 


(8) Frnines.—-Five grams are weighed out in a flask, 
20 cb.c. of water added, and gently warmed to effect 
solution. If sulphurous acid or a sulphite is present, 
5 eb.c. of the dilute sulphuric acid are added, and the 
solution boiled until free from sulphurous acid. 

If no sulphurous acid is present in the finings, half 
a gram of potassium metabisulphite is added to the 
solution prepared as above, together with 5 cb.c. of the 
dilute sulphuric acid, and the solution boiled to expel 
sulphurous acid, and then tested. 


ROYAL COMMISSION, ON ARSENICAL POISONING : 


(9) FurL.—A piece of hard glass tube A, about 60 c.m. 
long, is drawn out and the drawn out portion bent, as 
seen in Figure 6. Ten grams of the finely-powdered 
sample of fuel are then introduced into the tube in such 
manner that it occupies about 30 c.m, of the length of 
the tube, leaving about 6 c.m. of the tube next to the 
bent and drawn out portion empty. A convenient 
method of introducing the fuel is to distribute it along 
a stout glazed cardboard trough or gutter which can 
readily be inserted in the tube held in a horizontal 
position, and with the bent portion pointing vertically 
upwards. On turning the tube round through 180°, so 
that the bent portion points downwards, the powdered 
coal falls from the gutter and is loosely distributed 
along the length of the tube, when the cardboard gutter 
may be withdrawn. The drawn out portion of the tube 
is then connected with the absorption apparatus B con- 
taining dilute sulphuric acid. A convenient form of 
apparatus consists of a modified de Koninck absorption 
tube, the straight limb of which contains glass beads 
or short lengths of thin glass tubing so as to offer a 
considerable wetted surface to the passage of the 
gaseous products of combustion. The hard glass 
tube A is placed in an ordinary combustion furnace 
and connected with a supply of oxygen. The burners 
of the furnace beneath the empty portion of the tube 
are first lighted, a rapid current of oxygen passing 
meanwhile through the apparatus. The powdered fuel 
is then heated at the place where the stream of oxygen 
first strikes it. As soon as the combustion has 
started, very little external heat will be required, 
and the coal or coke gradually burns away 
without the formation of soot or tarry products. The 
whole operation is under perfect control, and is finished 
in from two to three hours, depending upon the nature 
of the fuel. The ash is left in a loose pulverulent form, 
and is readily detached from the tube. The arsenic 
present in the fuel will be foun] partly in the ash and 
partly in the constricted end of the hard glass tube and 
in the liquid in the absorption apparatus. 

To determine the amount of arsenic retained by the 
ash, this is shaken out into a Wurtz flask A of about 
100 cb.c. capacity, which is then attached, best by grind- 
ing, as shown in Figure 7, to a small reflux condenser B, 
connected with a flask C of about 70 cb.c. capacity, con- 
taining about 10 cb.c. of pure, i.¢., arsenic-free hydro- 
chloric acid of Sp. Gr. 1:1. Into the flask A containing 
the coal-ash 25 cb.c. of arsenic-free hydrochloric acid 
containing 0°25 cb.c. of bromine are added by means 
of the ground-in tap funnel D. In practice it is con- 
venient to prepare a stock of brominated hydrochloric 
acid by adding 1 cb.c. of bromine to each 100 ch.c. of 
acid of Sp. Gr. 1:1. The flask is then heated and the 
liquid maintained in gentle ebullition for about two 
hours. Afiter cooling, about a gram of potassium meta- 
bisulphite is added, and the liquid again heated until 
the free bromine disappears. The solution is filtered 
from the suspended silica, which, together with the 
small] filter, is washed with the acid contained in the 
small flask C. Unless the silica is removed the solution 
is apt to boil irregularly, and it is difficult to distil it 
properly. The filtered solution is returned to the dis- 
tilling flask, still connected with the reflux condenser, 
and boiled to expel the sulphurous acid. The condenser 
is then reversed and the liquid distilled into the small 
flask C, the distillation being continued until the residue 
in the flask A is syrupy, when a further addition of 
10 cb.c. of hydrochloric acid is made to the residue and 
the solution again distilled. The total distillate is made 
up to 100 cb.c. and an aliquot portion taken for testing. 
This is transferred to a small porcelain dish, 5 cb.c. of 
pure nitric acid (Sp. Gr. 1:4) and 2 chb.c. of pure con- 
centrated sulphuric acid are added, and the solution 
evaporated until fumes of sulphuric acid are freel 
evolved. The dish is cooled, and the liquid diluted with 
about 20 cb.c. of water and transferred to a small flask. 
Half a gram of potassium metabisulphite is added, and 
the solution boiled until free from sulphurous acid, and 
when cold used for the test. 


To determine the amount of arsenic which is volati- 
lised in the combustion of the fuel, the acid in the ab- 
sorption tube is poured into a small beaker, and the 
absorption tube rinsed with a small quantity of water. 
The end of the hard glass tube is then well washed by 
repeatedly drawing the liquid in the small beaker into 
it. Finally, the hard glass tube is rinsed out with a 
little more acid, and the whole of the solution and wash 
ings made up to 50 cb.c. Of this 25 ch.c. are taken 
and used directly for the test. 
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Mopz or WORKING. 


The electrolytic apparatus, as already described, is 
arranged for the test, and the test carried out in the 
following manner. The cells, electrodes, and glass 
vessel A with the cap, funnel, and exit tube, are 
thoroughly cleaned and rinsed with distilled water. The 
porous vessel D contiaining the vessel A is placed in HE, 
which is surrounded by cold water contained in the 
glass dish F. The calcium chloride tube C, which has 
been packed in the manner described, is fitted on the 
ground glass connection. The hard glass tube G is 
attached by the rubber connection to the drying tube, 
so that the bent portion at the end is in an upright posi- 
tion, and the platinum gauze is so arranged on the 
tube that it just overhangs the shoulder. The small 
Bunsen ‘burner H is placed beneath the tube which rests 
in the slots on the upper edge .of the cone in such a 
position that when lighted the flame will heat about 
2 cm. of the tube just before the constriction com- 
mences.: 

The connections with the battery wires are made by 
means of binding screws in such a manner that the cur- 
rent will pass from the vessel E to the cell D; 30 cb.c. 
of dilute sulphuric acid are then poured into E, con- 
taining the anode, and 20 cb.c. of dilute acid are also 
run inte the cell D by means of the stoppered funnel B, 
the stem of which must be left full of liquid, 

When all the connections are complete, and the acid 
has been added, the current is switched on and the time 
noted. At the end of 10 minutes the apparatus is prac- 
tically free from air, and the issuing hydrogen may be 
lighted. At the same time the Bunsen burner is lichted 
and the flame carefully adjusted so that the small piece 
of platinum gauze is maintained at a red heat through- 
out the experiment. The heating of the tube during the 
passing of the gas is continued for 15 minutes, and if 
during that time no brown ring or deposit of arsenic has 
been formed in the constricted tube (best seen by hold- 
ing a white card beneath the tube) the apparatus and 
the acid may be considered free from arsenic and suitable 
for the application of the test. T'wo cb.c. of amyl 
alcohol are then run into the inner cell D by means 
of the tapped funnel B. This is at once followed by 
the addition of the solution to be ‘tested prepared as 
described, 5 eb.c. of water being used for rinsing out 
the containing vessel. No air must be admitted, and 
the stem of the ‘funnel must be left full of liquid. If 
arsenic is present in the added liquid a deposit begins 
to form in the narrow tube, in the course of a few 
minutes, at a point between 1 cm. and 2 cm. from the 
heated shoulder. At the end of 30 minutes the whole 
of the arsenic, except in very extreme cases, will have 
been deposited in the tube, which is now sealed up while 
full of hydrogen. This is effected in the following man- 
ner. The stopper of the funnel is opened and a small 
pointed flame is at once directed against the narrow tube 
at a point 3 cm. from the deposit, between the deposit 
and the turned up end of the tube, which is meanwhile 
held by a pair of forceps. The tube at once collapses, 
and the end is drawn off. The electric current is ‘at the 
same time disconnected, and then the tube is similarly 
heated and drawn: off just below ‘the shoulder. The 
deposit of arsenic: must on no ‘account be heated by the 
flame during the sealing of the tube. The short tube, 
about 4 em. long, containing the arsenic deposit, may 
then be mounted on white card for reference. 

Of course, if. the deposit of arsenic thus obtained 
should be so considerable as to prevent ‘accurate com- 
parison with the standard deposits, the experiment must 
be repeated upon ia smaller quantity of the substance. 


Preparation of the Standard Deposits.—Although 
there is ood reason to believe that the amount of 
arsenic deposited is in nowise affected by the nature 
of the substance with which the arsenic may be asso- 
ciated—0'01 mgm. of arsenic in beer, for example, 
siving a deposit of equal intensity with the same. quan- 
tity of arsenic in malt—nevertheless, as the quantitative 
estimation is based on comparison, it is expedient to 
make use of deposits prepared by the addition of known 


amounts of arsenic to arsenic-free specimens of each - 


class of substance. By so proceeding, all doubts which 
may arise from differences in manipulation, or concern- 
ing the possible effect of differences in the nature and 
composition of the substances on the formation of the 


deposit are obviated. Thus, for example, in the case of 
hops and malt, although the final solution to be tested is 
substantially an acid solution of alkaline earths con- 
taining a minute quantity of arsenic, nevertheless as the 
malt and hops behave somewhat differently on incinera- 
tion, and themselves contain different amounts of in- 
organic matter, it is advisable to make the standards 
by which malt and hops are to be compared directly 
from these substances. ; 


The preparation of a solution of arsenic of definite 
strength, for this purpose, must be carefully carried 
cut. Pure, resublimed arsenious oxide is ground to a 
fine powder in ‘an agate mortar, and dried at 100° C. 0-1 
gram is accurately weighed on a watch glass, and trans- 
ferred toa litre flask by washing it down a funnel placed 
in the neck of the flask with one or two cb.c. of pure 
concentrated hydrochloric acid. The liquid must not 
be heated. When the solution is complete, it is diluted 
to one litre wiith distilled water, and thoroughly mixed. 
Each cubic centimetre of this solution (conveniently 
called A) contains 0001 gram, or 0'1 mgm. of arsenious 
oxide. Of this solution 100 cb.c. are carefully measured 
and transferred to another litre flask, and diluted with 


water to 1 litre. This solution (conveniently called B) 


contains in each ch.c. 00001 gram or ‘01 mgm, of arseni- 
ous oxide. 


Malt.—lIt is first necessary to obtain a malt free from 
arsenic. In certain of our experiments malt of this 
character was obtained ‘by drying green malt by means of 
steam heat. In others a malt was used which had been 
dried in cylinders and out of contact with the fumes of 
fuel. The absence of arsenic in the reagents to be 
employed must also ‘be ascertained by carrying out a 
control experiment with the malt, in all respects simi- 
lar to the actual experiment, but without the addition 
of arsenic. 

Ten grams of arsenic-free malt, previously ground in 
a mortar, are placed in a porcelain or preferably a 
platinum dish, and 0:2 cb.c. of standard arsenic solution 
B, containing -002 mgm. of arsenious oxide, is added 
from a sufficiently narrow burette.* 


examination of malt, by the tbasic method (page 6). 
Similar deposits are obtained for ‘004, -006, 
‘010, °012, ‘014; °016 and ‘018 mgm. respectively. 


Hops and Hop Substitutes.—A similar series of stan- 
dards for hops and hop substitutes 1s prepared by 


taking five grams of hops, previously ascertained to be - 


free from arsenic, adding definite amounts of the stan- 
dard arsenic solution, and carrying out the method of 
examination as described in connection with hops. 


Wort and Beer.—A series of standards is prepared for 
each of these, by adding to 25 ch.c. of the measured 


liquid definite amounts of the standard arsenic solution. 


B, the liquid being treated in the manner described in 
connection with the test for wort and beer. , ' 

A series of standard deposits is also made for each of 
the following groups of substances—malt substitutes 
(glucose and invert sugar), yeast and yeast foods, and 
chemicals. 


Fwel.—With regard to the standards for fuel, it has 
been shown. by direct experiments that all the arsenic. 
which may be present in fuel is obtained, according to 
the method described, partly in the hydrochloric acid 


distillate from the solution cf the ash, and partly in- 


the solution containing the arsenic volatilised during 
combustion ; and the amount of arsenic in fuel may be 
accurately estimated by a comparison of the arsenic 
deposits obtained from testing the fuel in the prescribed 
manner with the standards employed in the case of 
chemicals. 


The following table gives the amounts of arsenic, re-. 
presented by the various standard deposits, converted 
into grains per pound, or per gallon, or per cwt., accord- 
ing to the nature and amount of the substance tested. 
Tn the case of malt the amount of arsenic in grains per 
pound is converted into its equivalent in grains per 
gallon of beer on the assumption that a gallon of beer 
of the standard gravity 1:055 is produced from 24 Ibs. of 
malt. 





* The burette used in our experiments had an internal diameter of 7 mm., and one cubic centimetre occupied a length 


of 20 mm 


Beeb: 


The whole is them 
treated in»the manner described in connection with the- 
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‘The advantages of the electrolytic method are that :— 
1. It obviates the use of zinc. 


2. It is simple in execution, is under perfect control, 
-and may be carried out under such conditions that the 
results obtained by different operators are strictly com- 
parable, inasmuch as with a current-strength of fair 
regularity the evolution of the gas is practically constant 
and uniform. 


3. The whole of the solution to be tested for arsenic 
may be added to the apparatus at once, so that during 
the whole time of testing the arsenic is under the in- 
flucnce of the “nascent” hydrogen. 


4. It has been established) that such »amounts of 
arsenic as are present in beer or its ingredients are 
evolved as arseniuretted hydrogen during the 30 minute; 
occupied by the test. ‘The nature of the material asso- 
ciated with the arsenic is found to exercise no inhibiting 
effect on the formation and evolution of the arseniuretted 
hydrogen. Beer and aqueous extracts of malts and 
worts may be added directly to the electrolytic appara- 
tus without previous destruction of the organic matter 
as required by the zinc and acid process. 


5. The deposits obtained are more uniform in charac- 
ter than those furnished by the zinc and acid method, 
and admit therefore of more accurate quantitative com- 
parison. 


6, The process allows of the simultaneous execution 
-of a number of estimations of arsenic, depending upon 
the arrangement of the rheostat. 


The disadvantages of the methods are :— 


1. The initial cost of the apparatus as compared with 
that employed in the zinc and acid method. 


2. That it can only be appilea wnen an oiectric cur- 
rent of sufficient intensity is avaiiabdle. 


ii.—ZINC AND ACID METHOD. 


In the method in which zinc is employed as a means 
of generating hydrogen, the apparatus may conveniently 
take the form represented in Figures 8 to 10, which are 
drawn. to scale. j 

The flask A is fitted with the ground glass stopper B 
through which passes the stem of a funnel furnishel 
with @ stop-cock. The stopper also carries the exit tube 
on which is a bulb, and which is bent twice at right 
angles, and connected by grinding with the calcium 
chloride drying tube C. The hard glass tube in which 
the arsenic is to be deposited is connected with the dry- 


ing tube C in the manner already described. The dry- 
ing tube, hard glass tube, and Bunsen burner, are, in 
fact, precisely similar to those used with the electrolytic 
apparatus. : 

The materials required are zinc, hydrochloric acid, 
fuming nitric acid and copper sulphate. 
~ Zine.—Arsenic is frequently present in zinc. Hence 
it must be ascertained that the zinc is free from arsenic 
‘before it is made use of in the test. It has also been 
established that some varieties of commercial zinc, 
owing, it is presumed, to the presence of small quanti- 
ties of iron, will not furnish a deposit of arsenic when 
small quantities of arsenic are added to the solution in 
the hydrogen generating flask. It is therefore neces- 
sary, before any tests can be carried out with a particu- 
lar sample of zinc, to ascertain, firstly, if it is free from 
arsenic, and secondly, if it yields a normal arsenic 
deposit from a solution containing a known amount of 
arsenious oxide when used in the prescribed manner, 


Before use in the apparatus the zinc must be granu- 
lated. The outer surface of the block of metal is 
cleaned first by scraping, and then by treatment with 
hydrochloric acid, after which it is thoroughly washed 
with water. The zinc, in pieces of a suitable size, is 
next melted in a Cornish, Hessian, or porcelain crucible 
in a muffle or other furnace: When the zinc is just 
melted, or even when some portion. of the zine in the 
crucible still remains in an unmelted condition, the 
molten metal 1s poured in drops from a height of about 
four feet into cold water contained in a clean vessel. It 
is then dried, and preserved in a stoppered bottle. 


Hydrochloric Acid.—Hydrochloric acid, unless 
specially purified, generally contains sufficient arsenic 
to render its application for the purpose of the test 
useless. Several methods have been suggested for free- 
ing it from arsenic. The plan proposed by the Joint 
Committee of Public Analysts and of the Society of 
Chemical Industy (Jour. Soc. Ch. Ind. Vol. XXT., 1902, 
49-96; Analyst. Vol. XXVIT., 1902, 210), and that pub- 
lished by Dr. Thorne (Proc. Chem. Soc., Vol. XVIIL., 
No. 252, p. 118) have been tested in the Government 
Laboratory and found to be efficient. a 

. The hydrochloric acid used in the test has a specific 
gravity of 1°1. : a ‘ 

Fuming Nitric Acid.—This re-agent is the pure re- 
distilled nitric acid of specific gravity 1:4 into which 
oxides of nitrogen have been passed. The nitrous fumes 
‘are conveniently, generated by the action of nitric acid 
on. starch. 


Copper Sulphate.—A 2 per cent. aqueous ‘Solution: 
of crystallised copper sulphate is made. Its freedom 
from arsenic must be ascertainel hore its use in the 
test. 


KC 
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Preparation of the substances to be tested. 


(1) Matr.—The statements made in connection with 
‘the examination of malt by the electrolytic process are 
applicable to the examination of malt by the zinc and 
acid process. Direct experiment has shown that the 
amount of arsenic in unground malt may be estimated 
either by washing the whole malt with warm dilute 
hydrochloric acid, or by grinding the malt and examin- 
ing it by the method for ground malt. 


The two methods are :— 


Basic Method for Grownd Malt.—10 grams of the 
ground malt are placed in a porcelain, or preferably a 
platinum, dish, about 3 inches in diameter, and mixed 
with 50 cb.c. of lime water and 0°5 gram of magnesia or 
lime.* The whole is then dried and incinerated in the 
manne’ described in connection with the electrolytic 
process. The ash is moistened with water, dissolved 
im 10 cbh.c. of pure hydrochloric acid (Sp. Gr. 1°1), and 
‘the solution added to the hydrogen generating flask. 

Acid Method for Ungrownd Malt.—40 grams of malt 
-are transferred to a wide-mouthed stoppered bottle. 40 
-eb.c. of hydrochloric acid of specific gravity 1:1 and 60 
cb.c. of water are mixed together, raised to a tempera- 
ture of 50°C., and added to the malt. The bottle is 
shaken at intervals during twenty minutes, and the 
liquid poured off. 25 cb.c., representing 10 grams of 
malt, are taken for the test. 


(2) Marr Susstitutes.—(a) Glucose, Invert Sugar.—5 
grams are weighed in a beaker, and dissolved in 20 cb.c. 
of water. To the solution 10 cb.c. of hydrochloric acid 
-are added, and it is then ready for the test. The amount 

of suiphurous acid which may be present, even in a 
bleached glucose, exerts no inhibiting action on the 
‘formation of the arsenic deposits. 

The examination of the solutions of these substances 
“may also be carried out by one or other of the methods 
-described in connection with wort. 


4 

(b.) Caramel, Malt Extracts.—Solutions of caramel 
-and of certain malt extracts, when brought in contact 
with the zinc and acid, are apt to “froth’’ incon- 
‘veniently. They occasionally so retard the action that 
it becomes difficult or impossible to ensure that the 
-arseniuretted hydrogen is being generated. In these 
cases the 5 grams of the substance should be treated by 
-one or other of the methods described under wort. 


(3) Worr.—It has been established in the case of a 
malt infusion containing arsenic, and brought in con- 
-tact with zine and hydrochloric acid, that the formation 
~of arseniuretted hydrogen is interfered with to such 
an extent that small quantities of arsenic may escape 
-observation. If, however, the maltose, dextrin, and 
-albuminoid matter contained in the infusion are 
destroyed, no difficulty is met with in detecting the 
arsenic. 

The destruction of these substances may be effected 
‘by incineration with lime and magnesia, or by treat- 
ment with fuming nitric acid. 


Basic Method.—To 25 ch.c. of the wort, contained in 
a porcelain or, preferably, platinum dish about three 
inches in diameter, are added 20 cb.c. of arsenic-free 
lime water, and 0°5 gram of magnesia. Or 0°5 gram of 
‘pure lime may be used in place of the lime water and 
magnesia. The mixed wort and lime solution must give 
a decided alkaline reaction to litmus paper. The dish 
is placed over a low flame, and the liquid evaporated 
‘to dryness. The residue is charred and finally heated 
until the organic matter is destroyed. This may be 
carried out over a Bunsen flame, or in a muffle furnace 
heated to dull redness. The ash is moistened with 
water, and dissolved in 10 cb.c. of the purified hydro- 
chloric acid (Sp. Gr. 1:1). The solution is added to the 
generating flask. 


Acid Method.—25 cb.c. of the wort are put into a 100 
-eb.c. round-bottomed Jena flask and evaporated to a 
thick syrup on a sand bath. The syrup is cooled, and 
5 or 6 cb.c. of the fuming nitric acid added, the mixture 
is then very gently warmed until the reaction starts. 
Care must be taken to moderate it if necessary by im- 
mersing the flask in cold water. The flask is then re- 
placed on the hot sand bath and heated until the greater 
part of the nitric acid has been driven off. To the 
residue 1 or 2 cb.c. of fuming nitric acid are added, 
and the flask heated as before to expel the greater portion 
of the acid. This operation is repeated until a total of 





* The lime water, lime and magnesia, 
** Chemicals.” 
4576. 
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about 10 cb.c. of fuming nitric acid has been added. 
The contents of the flask are finally heated until there 
1s no further evolution of brown fumes. When cold the 
resulting brownish-yellow crystalline mass is dissolved 
in 10 cb.c. of hydrochloric acid, diluted with an equal 
bulk of water, and the solution transferred to the 
apparatus. 


(4) Hors anp Hop SusstirutEs.—Five grams of the 
substance previously powdered are heated in a porce- 
lain or, preferably, platinum dish with lime water and 
magnesia, dried and incinerated in the manner described 
in connection with the electrolytic process. The ash is 
moistened with water, dissolved in 10 cb.c. of hydro- 
chlorie acid, and the solution added to the generating 


- flask. 


(5) Berr.—It has been established that no arsenic is 
lost in the course of fermentation, except that which 
may be secreted by yeast, or which may be precipitated, 
as, for example, by the agency of sulphured hops ; nor 
is the arsenic converted, as has been surmised, into 
cacodylic acid. If any other organic combination of 
arsenic is formed it is. broken up by analytical treat- 
ment in such manner that the arsenic may be recovered. 

Many finished beers, especially those of low gravity 
containing arsenious or arsenic oxide will readily yield 
the arsenic as arseniuretted hydrogen when introduced 
directly into the apparatus. Experiments have been 
made on beers containing known quantities of added 
arsenious oxide, and the resultant deposits are prac- 
tically equal in intensity to those furnished by aqueous 
solutions containing similar quantities of arsenic. 

Certain of these beers, however, even after boiling, 
froth to such an extent as to make it difficult to work 
with them. 

Other beers, especially those containing large quan- 
tities of dextrinous matter, behave, as regards the for- 
mation of arseniuretted hydrogen, like a malt infusion. 

As it is desirable that a uniform procedure should be 
adopted in the case of beer in regard to the destruction 
of the organic matter as a preliminary to testing for 
arsenic by the zine and acid method, we recommend 
that the beer should be treated like wort, the dextrin 
and albuminoid matter being destroyed by treatment 
with fuming nitric acid or by incineration with lime and 
magnesia, 

For the test, 25 cb.c. of the beer are taken and treated 
as described under wort. 


(6) Ynasr anp Yuast Foops.—F ive grams of a solid or 
syrup, or 25 cb.c. of a liquid substance, are taken, and 
the examination carried out by one or other of the 
methods described in connection with wort. 


(7) CHEMICALS :— 


(a.) Sulphites.—Of solid sulphites 1 gram is trans- 
ferred to a 40z. flask, and dissolved in 20 eb.c. 
of water. Five cb.c. of the purified hydro- 
chloric acid (Sp. Gr. 1:1) are added, and the 
flask placed over wire gauze on the iron ring 
of aretort stand. In the neck of the flask is 
placed the glass condensing tube (Fig. 9) 2ft. 
in length, and having two bulbs about 2in. 
from the lower end. The tube rests by the 
lower bulb on the mouth of the flask, and is 
held in position by a clamp attached to the 
stand. The liquid is raised to the boiling 
point, and maintained in gentle ebullition 
until it is free from sulphurous acid. When 
cold the solution is added to the apparatus. 


Of solutions of sulphites 25 cb.c. are placed 
in the flask, 5 cb.c. of the hydrochloric acid 
added, and the solution boiled as above. 


The solution must be tested by the addition 
of a little more hydrochloric acid to ascer- 
tain if the whole of the sulphite has been 
decomposed, and, before adding to the ap- 
paratus, the total amount of hydrochloric acid 
added to the solution must be made up to 
about 10 cb.c. 


(b.) Acids.—Sulphuric Acid.—6 cb.c. are mixed with 
20 ch.c. of water. When cold the solution is 
ready for the test. 

Hydrochloric acid.—5 cb.c. are mixed with 
20 cb.c, of water and added to the apparatus. 





are tested as to their freedom from arsenie by the method described under 
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(c.) Sulphur.—10 grams are taken and the exami- 
nation for arsenic carried out in the, manner 
already described in connection with the elec- 
trolytic process. 

(d.) Other Chemicals.—Of solids, 1 gram is dissolved 
in a mixture of 25 cb.c. of water and 10 cb.c. 
of hydrochloric acid (Sp. Gr. 1:1). 

Of solutions, 25 cb.c. are taken and mixed 
with 10 cb.c. of hydrochloric acid. 

If the solution to be tested has an alkaline 
reaction, care must be taken that there is an 
excess of acid before its addition to the flask. 


(8) Fixrines.—Five grams are taken, and the exami- 
nation carried out by one or other of the methods 
described in connection with wort. 


(9) Furr.—The examination of fuel for arsenic is 
carried out in the manner described in connection with 
the electrolytic method, except that hydrochloric acid is 
used in the absorption tube instead of sulphuric acid. 

For the arsenic in the ash of the fuel, the hydrochloric 
acid distillate is made up to 100 eb.c. and an aliquot 
portion taken for the test. 

For the arsenic volatilised during the combustion, the 
acid in the absorption tube and the acid washings of the 
end of the combustion tube are made up to 50 cb.c. 
and 25 cb.c. taken for the test. 


Mops or WoRKING. 


Ten grams of granulated zinc are placed in the flask A 
and covered with 15 cb.c. of distilled water, to which are 
added 5 cb.c. of hydrochloric acid. After a minute or 
two it is thoroughly washed and covered with 15 ch.c. 
of a 2 per cent. copper sulphate solution, which is 
allowed to act for about 10 minutes, when the copper- 
zine couple produced is repeatedly washed with waiter. 

The flask is then fitted with the stopper B carrying 
the funnel and exit tube; the drying tube C packed 
with calcium chloride, and lead acetate paper is fixed on 
the ground glass end of the exit tube, and the hard glass 
constricted tube is atitached by the caoutchouc connec- 
tion to the end of the drying tube. The Bunsen burner 
is also placed in position so that the hard glass tube rests 
in the slots on the upper edge of the cone of the burner, 
and in such a position that the flame will heat about 
2 cm. of the tube just before the constriction commences. 
Around this heated part of the tube a piece of platinum 
gauze is placed, 

When all the connections have been made, about 10 
cb.c. of hydrochloric acid (Sp. Gr. 1:1) are gradually 
added. At the end of 10 minutes the apparatus will be 
practically free from air, and the issuing hydrogen may 
be lighted. At the same time the Bunsen burner is also 
lighted, and the heating of the hard glass tube so regu- 
lated that the piece of platinum gauze is maintained at a 
red heat. Then, during 20 minutes, a further quantity 
of 10 cb.c. of hydrochloric acid is added. The hydrogen 
flame should be from 2 to 5 mm. in height, and the acid 
is to be added throughout the experiment so as to secure 
this. During the 20 minutes’ heating of the tube a 
deposit of arsenic, best seen by holding a white card 
beneath the tube, will be formed if the zine or acid is not 
arsenic free. In such a case the experiment must be 
discontinued, the flask washed out, and fresh materials 
employed. 

When the materials are thus proved to be free from 
arsenic, the solution to be tested is gradually run in, so 
that its addition to the generating flask is spread over a 
period not exceeding 15 minutes, and the hydrogen 
flame is maintained at a height of 2 to 3mm. When 
the whole of the solution has been added, the generation 
of the hydrogen is continued for another 15 minutes at 
least by the addition, as required, of more hydrochloric 
acid. For that purpose from 10 to 15 cb.c. are needed, 


Preparation of the Standard Deposits.—The standard 
deposits with which the arsenic deposits from tested 
substances are to be compared must be prepared by the 
use of a specimen of each kind of substance containing 
known amounts of arsenious oxide. The quantity of 
substance taken, and the manner of, preparing the solu- 
tion or extract, must be the same a% described under the 
test for that substance. Every care should be taken that 
the period of time over which the solution is added, the 
size of the hydrogen flame, the mode and duration of 
heating of the glass tube, and the amount of acid used, 
should be the same in the preparation of the series of 
standard deposits as in the carrying out of the actual 
test. 


ARSENICAL POISONING: 


The preparation of the standard arsenic solution has. 
been described in connection with the electrolytic 
method. as 

The amounts of arsenic obtained by comparison of 
deposits may be converted into grains per lb., or per 
gallon, or per cwt., by means of the table already 
given. : . 

It will be seen that this process, which has come to 
be known as the Marsh-Berzelius method, is similar im 
principle to that recommended by a Joint Committee of 
the Society of Public Analysts, and of the Society of 
Chemical Industry, an account of which has already 
appeared in a number of scientific and technical journals 
(Jour. Soc. Ch. Ind., Vol. XXI., 1902, 94-96). 

The method now described differs from that of the 
Joint Committee only in certain details, which, how- 
ever, experience has shown are important. For exam- 
ple, the size of the apparatus employed and the amount 
of zine and acid needed are much smaller; the rate of 
evolution of the gas is less, and the arsenic is deposited 
over a smaller area of glass, which facilitates com- 
parison with the standards. 

The main advantages of this method are that it is 
sufficiently delicate, is rapid and easy of execution, and. 
that the apparatus and materials needed are compara— 
tively inexpensive. : 


The disadvantages attending it are :— 


1. That zinc very frequently contains small amounts 
of arsenic, and hence must be carefully tested before use. 


“It has been established that the arsenic when present is. 


not uniformly distributed throughout the metal, and 
hence different portions of zinc from the same granula- 
tion may contain arsenic in very different amounts. It 
has been further shown that small quantities of 
admixed metals, and apparently iron in particular, tend 
to prevent the formation of arseniuretted hydrogen, and 
so prevent the detection of minute quantities of arsenic. 

It is necessary therefore to ascertain not only that 
the zinc is free from arsenic, but that it will give rise to’ 
arseniuretted hydrogen when arsenic is actually 
brought in contact with it. 


2. The character of the deposit of arsenic is influenced 
by the rate at which the hydrogen is evolved, and as this: 
depends upon the “activity” of the zinc, which is not 
always under complete control, the deposits obtained 
by different operators, or with different specimens of 
zinc, are apt to show slight variations. 

We desire to record our appreciation of the skill and 
care with which Messrs. Stubbs and Cheater, assistants. 
in the Government Laboratory, have worked out the 
details of the several analytical processes described in 
this report. 

We are also indebted to Dr. Dunn and Dr. H. S. 
Pattinson, of Newcastle-on-Tyne, for much valuable 
assistance, especially in connection with the zine and 
acid method. 


We have the honour to be, Gentlemen, 
Your most obedient servants, 


T. E. Tuorrz, Chairman, 
Witiram A. TILpEn, 
Harorp B. Drxon, 
GraHam ALDouUs, 
JOHN Pattinson. 

March 11, 1903. 





APPENDIX. 


(A.)—Ingredients of Beer which are liable, from their 
Origin or Mode of Preparation, to be Contami- 
nated by Arsenic. 


(1.) Mant :— 

Malt may be contaminated by arsenic in the process 
of kiln drying if the products of the combustion of the 
coal or coke or the ash of the fuel are allowed to come 
in contact with the grain. 


(2) Maxtr SvuBstrruTEs :— 

(a) Solid and Liquid Glucose.—Solid glucose is 
composed mainly of dextrose, and liquid 
glucose mainly of maltose and dextrin; and 
both are manufactured from starch by treat- 
ment under pressure with hot dilute mineral 
acid, and subsequent evaporation after re- 
moval of the acid. The mineral acid unless 
specially purified is liable to contain arsenic, . 
part of which may remain in the finished 
glucose. . 
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(b) Invert Sugar or Saccharum.—Invert sugar is 
composed mainly of dextrose and levulose, 
and is manufactured from ordinary sugar or 
sucrose by treatment with acid in a manner 
similar to that in which glucose is prepared 
from starch, 


(c) Extract of Malt, Malt Extract, or Malto- 
dextrin, is composed mainly of maltose and 
dextrin, and is obtained by evaporating in- 
fusion of malt to the desired consistency. 

(d) Caramel and Colourings are prepared by heat- 
ing solid or liquid glucose or cane sugar. 
Priming and colouring solutions are often 
prepared from them. 


Malt substitutes are sold under various proprietary 
-and trade names indicative in most cases of their’ com- 
position, origin, or action on polarised light. 


(5.) Hors :— 


Arsenical contamination may occur during the pro- 
cess of kiln drying by contact of the hops with products 
‘of combustion of coal and coke, or may arise from 

“sulphuring ” with impure sulphur, or from spraying 
with arsenical preparations. 

Certain so-called ‘Hop Compos,” or hop substitutes, 
may contain, in addition to other vegetable bitter or 
astringent principle, a certain proportion of hops. [If 
the hops so used have been sprayed with arsenical pre- 
parations, or dried by means of: arsenical fuel, or 
sulphured with impure sulphur, these substitutes may 
‘be contaminated by arsenic. 


(4.) Yuasr anp YEAast Foops :— 


Yeast is occasionally contaminated, probably from 
growth-in worts containing arsenic. 

Yeast, malt combings, spent grains, and phosphates 
are used in the preparations ‘of yeast foods. These 
articles are known generally as maltopeptones ; but 
they are advertised under a variety of trade names. 
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(5.) CHEMICALS :— 


(a) Sulphites.—The sulphites and bisulphites of 
the alkalis and alkaline earths are used in 
beer as preservatives. Sometimes a little 
Extract of Quillaia is added to the sulphite 
and the mixture sold as a “ frothing” agent. 
These substances are advertised as “ anti- 
septic,” “ keeping,” “ preservative,” “ foam- 
ing,” “frothing,” and “heading” powders, 
but the majority pass under trade and pro- 
prietary names. 


(b) Carbonates.—Alkaline carbonates are occa- 
sionally used to “correct” or neutralise the 
acidity of old or sour beer; preparations of 
this kind are sometimes known as neutral- 
isers or regenerators. 

(c) Hardening salts.—Carbonates, chloridés, and 
sulphates of the alkalis and alkaline earths 
are often added to waters naturally deficient 
in such salts. 

(d) Sulphur. —Sulphur dioxide, obtained by burn- 
ing sulphur in air, is sometimes used in the 
purification of foul casks. 


(6.) Frnrnes. 


_Finings may occasionally become contaminated by 
minute traces of arsenic from the circumstance that 
isinglass or gelatine used in their preparation is “cut ” 
or softened by old beer or sulphurous acid. 


(B.}—Materials Used in the Preparation of the In- 
gredients of Beer which are Liable to Contain 
Arsenic. 


(1.) Mrvzrat Acrps (mainly hydrochloric and sul- 
phuric acids) :— 


These are used in the preparation of solid and liquid 
glucose and invert sugar. 


(2.) SULPHUR. 
(3.) Fut. 
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Appendix 21. APPENDIX, No. 21. 





APPARATUS FOR THE ELECTROLYTIC PROCESS 


Fig.t, 





& 


FIGURE 1 (Scale 3ths). Figure 2 (Scale ths). 
Side Elevation. 

A.—Glass vessel. 
B.—Stopper, exit tube, and funnel. 
C.—Drying tube. rj 
D.—Porous vessel. The two platinum electrodes. 
E.—Glass cell. —Cathod 
F.—Glass dish for cold water. oe ee ° 
G.—Hard glass constricted tube. 
H.—Smal! Bunsen burner. = ; 4 
a.—Cathode. Figure 4 (Scale ths). 
6.—Anode. Vertical section through B and C in Fig 1. 


Horizontal section at X, X, in Figure 1. 


Figure 3 (Full size). 
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APPENDIX, No. 21—continuwed 





APPARATUS FOR THE ELECTROLYTIC PRocEss —continued. 


Fig. 3. 


b 6 b 








Fiaure 5. - (Scale }th.) 


Diagram of the rhecstal and ohaeeine board arranged for four simultaneous tests. 
The arrows show the direction of the current. | 

a, a, a, a,—Lamps by means of which the current is reduced to the required strength. 
6, 6, 6, b.—Switches. 

€ Ammeter. 


d, 4, d, d.—Electrolytic cells as in Figure Lh 
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APPENDIX 22. 


TESTS FOR ARSENIC IN FOODS, ETC. 





REPORT BY DR. G. McGOWAN AND MR. R. S. FINLOW ON THE METHODS EMPLOYED IN 
TESTING FOR ARSENIC THE VARIOUS SAMPLES OF FOODS AND OTHER SUBSTANCES 
(NOT INCLUDING FUELS) RECEIVED FROM THE COMMISSION. 


A.—PURIFICATION OF REAGENTS EMPLOYED. 


Hyprocuioric Acip. 


So far as our experience goes, the hydrochloric acid 
which is sold as “arsenic-free” requires in nearly 


every instance to be further purified, this being no ~ 


doubt largely due to the fact of its being stored in 
bottles, the glass of which contains arsenic as an in- 
gredient. The preparation of a perfectly pure sample 
has often been a matter of difficulty, involving much 
loss of time, more especially in the earlier stages of 
our work, A useful suggestion made by Sir William 
Ramsay, that special bottles might be manufactured 
without any arsenic for storing such reagents, de- 
serves recording in this connection. 

We first tried the method recommended by the Con- 
joint Committee (Appendix No. 20), which consists 
shortly in treating the diluted acid with excess of 
bromine and then with excess of a solution of sulphur- 
ous acid. After this final mixture has stood for at 
least two hours, it is distilled ; the first portions of the 
distillate containing all the sulphurous acid are dis- 
carded, while the residual acid should be arsenic-free. 
With some samples we were able to obtain perfectly 
pure acid* by this method, but in many other instances 
we found it impossible to prepare either a residual acid 
or a distillate acid free from arsenic. For this reason 
we ultimately turned to the process recommended by 
Thomson (“British Food Journal,” October, 1902), 
viz., the distillation of impure hydrochloric acid—pre- 
ferably diluted with water down to a specific gravity of 
1-1—with excess of potassic dichromate. Here, again, 
we did not meet with immediate success, but found by 
experience that, if the acid in process of distillation 
carries with it a constant stream of chlorine, the dis- 
tillate is arsenic-free. Thus the continuous evolution 
of chlorine is evidently the crux of the method ; should 
this fail, the non-volatile arsenic acid in the retort 
might be reduced to the arsenious state by traces or 
organic matter, and possibly even by the hydrochloric 
acid itself, with consequent contamination of the dis- 
tillate. As Thomson has already explained, the free 
chlorine in the distillate can be readily got rid of by 
aaa air (preferably filtered air) through the 
‘iquid. 

The flask (capacity about 900 c.c.) and condenser tube 
used in the distillation of the acid were of Jena glass, 
the flask having a glass stopper and the joints being 
ground. The receiver was a flask made of ordinary 
glass, of which the neck was ground to fit the lower end 
of the condenser tube; it had a side tube in the neck, 
which was attached to a bottle containing a few sticks 
of potash, any nuisance from escape of chlorine into 
the room being thus avoided. 

The purified acid was kept in large flasks of Jena 
glass, with glass-bulb stoppers, paper being wrapped 
round these to prevent ingress of dust. 


SurrHuric Actrp. 


On several occasions we were able to obtain this acid 
from the dealers free from arsenic, but, as a general 
tule, we found it necessary to purify it in the labora- 
tory. The Joint Committee’s method (i.¢., distillation 
ef ordinary pure sulphuric acid in a non-tubulated 
retort with a little sodium chloride, and rejection of 
the first portion of the distillate) was found to work 
easily, and we had no difficulty in obtaining the acid 
free from both arsenic and chlorine by means of it. 
The test of purity was the total absence of any mirror 
ashen 5 c.c. of the acid—diluted, of course—were 
“Marshed ” in the ordinary way. 








Nrrric Aci. 


This reagent was prepared by redistilling the 
ordinary pure acid with a little nitre and a few crystals 
of silver nitrate. It was tested for purity by evaporating 
10 to 20 c.c. to dryness in a porcelain basin over a 
water bath, washing the residue into a Marsh ap- 
paratus with a little acidulated water, and “ Marsh- 
ing.” Obtained in this way, it was invariably found 
to be arsenic-free. 


SuLPHUROUS ACID. 


An aqueous solution of this acid was prepared, when 
required, by gently warming a mixture! of sodium 
sulphite and dilute sulphuric acid, the liberated gas 
being passed through water to saturation. Though it 
was not found necessary, it would be an additional 
safeguard to interpose between the generating and con- 
densing vessels an intermediate flask or Wolff’s bottle, 
containing a very little water, in case traces of hydro- 
chlorie acid should also be evolved. The aqueous sul- 
phurous acid thus obtained was tested by oxidising 10 
to 15 c.c. with nitric acid, evaporating to dryness m a 


- small porcelain basin over the water-bath, and Marsh- 


ing the solution of the residue. 


AMMONIA AND CARBONATE OF AMMONIA. 


We found no difficulty in obtaining aqueous ammonia 
arsenic-free, and the same usually applied to ammonium 
carbonate also. Nevertheless, more than one sample o 
the latter was found to be arsenical, and such samples 
were of course rejected. These reagents were tested 
for purity by evaporating about 20c.c. in a small basin 
on the water-bath, either to dryness or until the liquid 
no longer smelt of ammonia. The solution was then 
acidified with sulphuric acid, and Marshed either 
directly or after preliminary treatment with aqueous 
sulphurous acid. | 


Potassic CHLORATE. 


We have found no difficulty as regards this reagent. 
It must, of course, be tested for purity by decomposing 
a sufficient quantity—say 5 to 10 grammes—with a 
slight excess of arsenic-free hydrochloric acid (exactly 
as in a “Fresenius-Babo” estimation), evaporating 
down, reducing the residue with sulphurous acid solu- 
tion, and Marshing. 


Zinc. 
Granulation of Zine. 


As a general rule, though not always, the “ arsenic- 
free” zinc which we obtained from the dealers proved 
to be satisfactory, provided it was bought in block form 
(not granulated) and granulated in the laboratory as 
described below. For this latter purpose a small portion 
of a block was melted in a Berlin porcelain basin, the 
dross being skimmed off with a hard glass rod until the 
surface remained almost bright for a short time; the 
molten metal was then granulated by pouring it from 
a height of 4ft. or 5ft. into a clean vessel of glazed 
earthenware containing cold water. The fragments of 
eranulated zinc to be used should be flaky and rather 
thin—not like buttons. 

Test for Arsenic in Zine. 

3 Grammes of the zinc thus obtained were then 
tested for traces of arsenic by Marshing with 5 c.c. of 
arsenic-free sulphuric acid in about 50 c.c. of water, the 
experiment being continued until the zinc was practi- 
cally all dissolved. 





* The acid was regarded as pure if 20 ¢.e. of it gave no trace of a mirror when ‘‘ Marshed.” 
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Test for “Sensitiveness” of Zine. 


If the above test proved satisfactory, the “ sensitive- 
ness’’ of the zinc was then ascertained by making a 
second similar experiment, but introducing into the 
generating flask, after all air was expelled, a very small 
quantity of a solution of arsenic (say equal to 0-0025 
m.grm, As,O,). When this small amount of added 
arsenic was recovered quantitatively in the mirror tube, 
the sample of zine was regarded as being sufficiently 
sensitive to allow of its being used. 


ASBESTOS. 


The fibres of asbestos, used for filtering precipitates 
containing sulphide of arsenic, should be soft and silky. 
The asbestos is prepared by repeated extraction with 
concentrated hydrochloric acid until the extract is no 
longer coloured by iron; it should be washed and 
squeezed between each two extractions. After the 
last washing it is preserved in a stoppered bottie under 
water. It must then, of course, be tested for arsenic, 
when making a blank with the other pure reagents, by 
the same procedure as in an actual determination by 
the Fresenius-Babo method (see below). 


WATER. 

As the ordinary distilled water of the laboratory con- 
tained an appreciable quantity of copper, derived from 
the copper still and condensing tube, all the water 
employed in the following work was re-distilled from a 
glass retort. : 





B.—METHOD OF ESTIMATION. 
See Diagram, p. 226. 

After having extracted the arsenic from any given 
sample (which did not admit of direct Marshing), the 
actual estimation of this arsenic in the final solution 
was invariably done by the Marsh-Berzelius method as 
modified by the Conjoint Committee of which Mr. 
Hehner was chairman (Appendix No. 20). We did, 
indeed, try some estimations by the Reinsch method 
in the earlier stages of this work, but the results 
obtained did not appear to be so satisfactory as those 
given by the modified Marsh process. At the same 
time we did not continue the use of the Reinsch 
method sufficiently long to allow of our venturing to 
offer any opinion upon the relative merits of the two. 


“Mansy” Apparatus EMPLOYED. 


The form of Marsh’s apparatus used was a modification 
of that described by Scudder (Evidence, Vol. L, 
Q. 4270). It is shown in the lettered diagram I (not 
drawn exactly to scale) which accompanies this Report. 
As is well known, the main point of difference between 
this form of apparatus and the others more generally 
employed for the same purpose is that the greater part 
of the supply of hydrogen, other than that required for 
the formation of arseniuretted hydrogen, is derived from 
a source outside the “ Marshing ” flask proper, 7.e., from 
a Kipp hydrogen apparatus filled with zinc and hydro- 
chloric acid. For some time we used in this ‘“ Kipp” 
(A) reagents which were termed “arsenic-free” (but 
were not really so), but subsequently we found this to 
be a needless expense, for in any case it is essential 
that there shall be attached to the “ Kipp” an arsenic- 
absorption apparatus such as that described below. 

In order to ensure the Kipp hydrogen being really 
arsenic-free before it reaches the Marsh flask, it is passed 
successively through (1) a red-hot tube (B) of Jena glass, 
about 4 to 6 m.m. internal diameter, heated by a good 
Bunsen burner (this, of course, effects the deposition of 
much of the arsenic present) ; (2) a small narrow glass- 
stoppered wash-bottle (C), of about 30 c.c. capacity, 
containing some strong sulphuric acid, the object of this 
being to absorb any traces of heavy hydrocarbons ;* 
and (3) through two similar small wash-bottles (D) (D), 
of about 40 c.c. capacity each, containing a solution of 
silver nitrate, the second having attached to it a small 
tower filled with fragments of glass also moistened with 
the nitrate of silver. These last absorb any traces of 
arsenic or of sulphuretted hydrogen which may have 
escaped the heated tube (B). 
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Between the last wash-bottle and the Marsh or 
generating flask, there is placed a short, rather wide, 
capillary glass tube (F) (an idea suggested by our 
colleague, Mr. R. B. Floris), preceded by a small piece 
of pressure rubber tubing, with screw clip attached 
(2), which allows the flow of hydrogen to be more easily 
regulated than can be done.by the stopcock of the 
“Kipp” alone. By this means the latter may be 
turned full on, so that the pressure of the liquid in 
the “Kipp” has full play. The solution of nitrate 
of silver in the last two wash-bottles was at first used 
very dilute, but it was afterwards found better to em- 
ploy a somewhat strong solution. Care must, how- 
ever, be taken to renew this solution frequently (the 
frequency, of course, depending on the volume of gas 
passed through the apparatus), to prevent the con- 
tingency of nitrous fumes being carried over into 
the generating flask, with the possible result of evolu- 
tion of arseniuretted hydrogen being hindered. 

The remaining or essential portion of the apparatus, 
that in which the actual estimation of arsenic is car- 
ried out, is in principle the same as that used by 
most other chemists, since its introduction by the Con- 
joint Committee. It consists of a small generating 
flask (G), to which are attached short tubes (H 4H), 
containing respectively (1) paper moistened with 
acetate of lead solution and air-dried, and (2) small 
pieces of fused calcium chloride; the last is followed 
by the mirror tube (I). All joints between G, H, and 
I are made of short pieces of pressure rubber tubing. 

A detailed description of this portion of the ap- 
paratus may, however, be of interest to some readers. 
The “ Marsh,” or generating flask (G) is blown from 
tubing of which the bore just fits a No. 6 rubber 
stoppert ; the bulb of the flask has a capacity of 
about 70 c.c., and the neck is, roughly, 9 c.m. long. 
The rubber stopper has three holes, through which 
pass (1) the tube which brings in the “ Kipp” hydro- 
gen (this tube is somewhat constricted at the lower 
end, which must dip under the liquid in G); (2) a 
long, narrow tap funnel, capable of holding 10 c.c. of 
liquid, which serves for the introduction into (G) of 
either the acid or of the liquid to be tested; amd (3) 
an exit tube connected to the tube containing the lead 
acetate paper. This latter tube, which is about 3:5 
to 5 c.m. long and 12 m.m. wide externally, contains 
a loose roll ef Alter paper, about 3'5 c.m. in length 
and 8 m.m. in thickness, which has been soaked in a 
solution, of acetate of lead and then allowed to dry in 
the air. Its use—as everyone knows—is to absorb any 
traces of sulphuretted hydrogen which may have been 
formed in the generating flask. The calcium chloride 
twbhe—about the same length and width as the other— 
is plugged at either end with cotton or glass wool, to 
keep the small pieces of chloride in position ; it serves 
to dry the gas before the latter passes into the mirror 
tube. The chloride of calcium in this tube should 
be renewed whenever the first pieces become visibly 
damp. 

The mirror tube (Diagram II.) is made from rather 
thick-walled, milky Jena glass tubing of about 5 m.m. 
external diameter. At first we carefully cleansed this 
from all traces of dust, washed out with distilled water, 
and dried ; but latterly this was dispensed with, unless. 
the tube was obviously dusty. A piece of this tubing 
is thickened and drawn out over the blowpipe flame 
until the internal diameter of the drawn-out part is 
about. 1 m.m., its length being about 9 to10 cm. It 
is, of course, important to keep the bore of this drawn- 
eut portion, at the place where the arsenic mirror is 
deposited (A), as nearly uniform as possible. The 
fine end of the tube is turned up at right angles, its 
aperture being fused quite small, so as to prevent 
backward diffusion of air into.the tube.. The wide end 
(B), which is about 12 c.m. from the shoulder (C), is 
constricted a little, so that it may fit into the rubber 
pressure tubing connecting with the chloride of calcium 
tube, while at about the middle of this wide part (X) 
another slight constriction is made, to allow of the tube 
being fused up easily at the end of an estimation, Be- 
fore use the tube is cleansed from traces of organic 
matter byheating to redness and drawing air through it. 








* Tn the earlier stages of our work this sulphuric acid bottle was not used. 
+ This stopper and the neck of the flask are drawn rather large in the diagram for the sake of clearness. It would, 
of course, be preferable if the stopper and ‘all the joints of this apparatus from the generating flask to the mirror tube 


were of glass throughout. 
very tiny ring of mirror 
in ¢ase this should have been caused b 


‘In the estimation of arsenic in fuels by Dr. McGowan and Mr. Floris (Appendix, No. 23), a 
(probably antimony) was sometimes found deposited close to the flame of the mirror tube ; and 
the spitting of the acid in the generatin 


flask on to the red rubber stopper (the 


neck of this particular generating flask being very short), the bottom of the tabber stopper in the fuel estimations was 


latterly coated with paraffin. 
4576, 


2F 


Appendix 22, 
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In an actual experiment the mirror tube is sup- 
ported at two points on an ordinary round iron tripod, 
small sereens of tinned iron €which anyone can make 
for himself) being so arranged as to protect the Bunsen 
bumer from draughts, and also to prevent the flame 
from being blown on vo that part of the tube at which 
arsenic is deposited. The fine end of the tube (D) 
is also held by a wooden clamp, to prevent 
“buckling” while an estimation is in progress. The 
tube is heated to bright redness at E by means of a 
good, but small, Bunsen burner, the flame covering 
about 2c.m. of the wide part of the tube (including 
the shoulder). 


ApVANTAGES AND DISADVANTAGES OF THE ABOVE 
APPARATUS. 


It may be well at this point to sum up shortly the 
main advantages and disadvantages of the above form 
of “Marsh” apparatus, as compared with other forms 
in general use. 


Advantages. 


1, A small generating flask can be used, because of 
the small quantities of reagents employed. 


2. There is great economy in the use of these arsenic- 
free reagents, a consideration of moment when the fre- 
quent difficulty of preparing them pure 1s borne im 
mind. 


3. The “washing-out” of the apparatus with 
hydrogen before and after an estimation can be done 
easily and rapidly. 


4. The rate of flow of hydrogen can be very easily 
vegulated and maintained constant throughout an’ ésti- 
mation. 


Disadvantages. 


1. The slow bubbling of the “Kipp” hydrogen 
through the liquid in the generating flask causes the 
deposition of “ double” mirrors ; in other words, in the 
portion of the capillary tube where the arsenic is de- 
posited there are two regions, one in front of the other. 
This of itself might be thought a fatal objection by 
many people, on the ground that it is less easy to read 
a double than a single mirror with accuracy ; and there 
ean be no doubt that a perfectly valid objection can be 
made on this score, for a single mirror is clearly better 
for quantitative reading than a double one. We have 
found, however, that with standards prepared in the 
same way as the mirrors in the actual estimations, the 
differences in a large number of readings made over a 
long period by both of us independently were almost 
invariably very slight. P 

2. The apparatus takes up much more room than 
most other forms. With a suitable arrangement of 
T tubes, however, this objection can be to a great ex- 
tent overcome, one “ Kipp” and one purifying appa- 
ratus being sufficient to serve several generating flasks. 


Mrruop OF WORKING THE APPARATUS. 


The portion of the apparatus dealing with the puri- 
fication of the Kipp hydrogen having been fitted up 
and the hydrogen turned on, 3 yrms. of zinc and about 
30 c.c. of water are introduced into the generating 
flask. The complete apparatus—with the exception of 
the mirror tube—is now connected up, and the Kipp 
hydrogen allowed to flow through it for 10 minutes or 
so, at the rate of about four small bubbles per second. 
The mirror tube is then attached and the flow of hydro- 
gen continued for another five minutes, after which 
the Bunsen burner under the mirror tube is lighted. 
lf after a further period of 10 minutes the tube is still 
perfectly clean, the hydrogen is slowed down to the 
vate of about one small bubble per-second, the diluted 
acid (10 c.c. of 1 in 4 sulphuric acid, or 10 c.c. of hydro- 
chlorie acid of 11 sp. gr., as the case may be) run into 
the generating flask, and another “blank” of 10 
minutes performed. Should there still be no sign of 
any deposit in the mirror tube, the solution to be 
tested is run into the generating flask, and the ex- 
periment continued for at least an hour longer, by 
which time the whole of the drsenic present will have 
been devosited in the mirror tube. The rate of flow 
of the Kipp hydrogen is now slightly quickened for a 
few minutes, and the mirror tube fused off at X and 
then immediately at E (see Diagram II. above), 
labelled, and read against standards prepared in the 
same manner. ‘The volume of liquid in the generatins 
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flask is always kept as uniform as possible, 1.0.5 ab 
about 50 c.c.; and, if the flask should show any 
tendency to become warm, it is immersed in cold 
water. 


PrpraraTion oF StanpARD Mirrors. 


For this purpose a standard solution of arsenious 
oxide in water was made by dissolving an accurately 
weighed quantity (about 05 grm.) of the pure dry 
powdered substance in 500 c.c. of water. After our 
tirst experiments the arsenious oxide was recrystallised 
beforehand from a hydrochloric acid solution, washed 
and dried ; it left no residue on being vaperised. As 
is well known, a little time and patience is required 
to prepare an aqueous solution of even such a smal} 
quantity of arsenic as that given above. The solution 
thus obtained was made up to 500 c.c., and the amount 
of arsenic in it checked by titration with a standard 
solution of iodine. To instance one case :—0°5008 
grm. arsenious oxide was dissolved in water, and the 
solution made up to 500 c.c. 1c.c. therefore contained 
theoretically 0:000602 grm. As, O,. By titration with 
iodine the strength came out at 0-000577 grm. 

From the above strong arsenical solution, dilute solu- 
tions were made as required; for, while the strong 
solution keeps its strength for a long time, perhaps 
indefinitely, a dilute solution has been found by some 
observers to weaken rather rapidly. 

Standard tubes of the following “densities” were 
made (and renewed from time to time as required) :— 


0:0025 m.grm. As, Og 


0:0035 —_,, 4 
01005 4.45 > 
0:010 4, , 
POUR ee . 
01020... ” 
0025 5, 
00307") 
0040 ” » 


Corresponding sets of tubes were prepared both with 
sulphuric and with hydrochloric acid (for comparison 
respectively with “Marsh” estimations done with the 
one or the other acid), but we found very little, if any, 
difference between the densities of the mirrors pro- 
duced with equal amounts of arsenio by these two acids. 

The mirror which we found it most convenient to 
read was that given by 0-01 m.grm. of arsenious oxide ; 
we therefore endeavoured, as far as possible, to 
adjust the quantity of extract Marshed so as to yield 
a mirror approximating to this in value. But in many 
cases, of course, the mirror which had to be read was 
much smaller, while in a considerable number of in- 
stances it was, from one cause or another, denser. 


C—-METHODS EMPLOYED FOR THE EXTRACTION 
OF ARSENIC FROM DIFFERENT SUBSPANCES 
BEFORE “ MARSHING.” 


In this connection we should like to take the oppor- 
tunity here of expressing our indebtedness more espe- 
cially to Professor Wormley’s excellent book on the 
“ Micro-Chemistry of Poisons,” from which we have Je- 
rived much useful information and guidance, 


Four different general methods, sometimes more or 
less modified according to the circumstances of the case, 
have been employed, viz. :— 


(1) Diregt Marshing, without destruction of organic 
matter. 
(2) Marshing of the final extract after preliminary 
destruction of the organic matter by— 
(a) The Fresenius-Babo method, with chlorate of 
potash and hydrochloric acid; 
(b) Gautier’s method, with nitric and sulphnric 
acids ; 
(c) The basic method of Newlands and Ling, with 
the use of lime and lime-water. 


Blanks.—1t should be added here that blank experi- 
ments with all the reagents and vessels used m 
the estimations were carried out, and, in doing 
these “blanks,” the procedure and also the time occu- 
pied were as nearlv as possible the same as in the actual 
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experiments themselves. This point is obviously of 

supreme importance when post-mortem cases are 1n 

question. 

Direct “ MarsHineG,” wirdout Previous DESTRUCTION 
OF OrGANIC MATTER (IF PRESENT). 

@nly a comparatively few samples, such as waters, 
sugars, the hydrochloric acid extracts of whole rice, and 
the constitaents of effervescing drinks, were Marshed 
directly, as a rule, with hydrochloric acid, without pre- 
vious destruction of the organic matter, if present. 
When it was necessary—as in the case of sugars—a 
larger generating flask than usual was employed (a 
‘flask of about 200 c.c. capacity), together with larger 
quantities of zine and acid; but in the first instance it 
was ascertained by experiment that the use of this larger 
apparatus did not influence (at all events, appreciably) 
the “density” of the mirror produced by a given quan- 
tity of arsenic. 

In the case of sugars, 10 grammes of the sample were 
taken, and the solution run gradually into the generating 
flask, so as to avoid any danger from frothing. The 
Marshing was continued for from 50 to 40 minutes after 
the addition of the sugar solution, more acid being 
added if required. 

In the case of samples of whole rice, the metinod fel- 
lowed was that recommended for malt by the Joint Com- 
mittee of the Society of Chemical Industry and of the 
Society of Public Analysts, viz., to digest 50 grammes 
of the substance with a mixture of 50 c.c. water and 
50 c.c. hydrochloric acid of 1:1 sp. gr. at a tempera- 
ture of about 50° C. for 15 minutes, and to Marsh a por- 
tion of the decanted extract. This treatment does not 
make the rice spongy, but rather granular, and, as it is 
not continued for a long period, the probabilities are 
against any appreciable absorption of arsenic from the 
acid solution by the grains of rice themselves. No 
water being subsequently added, 10 c.c. of the above ex- 
tract correspond to 5 grammes of rice. In order to see 
whether any arsenic was kept back in the generating 
flask by the organic matter in solution or semi-solution 
in the hydrochloric acid extract, this organic matter was 
destroyed in a portion of one such extract, and the fina] 
inorganic solution Marshed; the results obtained 
showed that no arsenic had been kept back by Marshing 
the liquid directly. 

Malt Hxtracts were also Marshed directly. Here 
again, in one ease, practically identical results were 
. obtained (a) by direct Marshing, and (b) by preliminary 
destruction of the organic matter with nitric and sul- 
phurie acids. 

We should, however, like to add here, in conclusion, 
that it must not be assumed without actual proof that 
direct Marshing is sufficient; to extract the arsenic pre- 
sent in any substance, otherwise serious error may result 
(cf. samples of Apple Green and Baking Powder in 
Tables of Analysis, Appendix 25). 


Destruction or Orcantc Marrer Prepmouxary To 
“ MARSHING.”’ 


As already stated, one of three general methods was 
followed here, according to the nature of the substance 
under examination, It must, however, be borne in 
mind, when reading the details given below, that the 
methods were slightly modified in some instances. No 
_hard and fast rule with regard to this can, be laid down, 
much depending on the common sense of the operator. 


(a) The Fresenius-Babo method, %.e., destruction of or- 
ganic matter by chlorate of potash and hydrochloric 
acid. 


This well-known and well-proved method is particu- 
larly applicable to those cases where a large weight of 
substance has to be treated, e.g., viscera, dried fish, 
ete., butit also answers equally well with smaller weights 
.of such substances as hair. Gelatine and allied bodies, 
too, readily pass into a state of limpid solution when 
warmed with hydrochloric acid and a little chlorate of 
potash, and these latter solutions can, after reduction, 
either be Marshed directly or precipitated in the first 
instance by sulphuretted hydrogen, as described below. 
The chlorate method of destruction. of organic matter is 
thus perhaps of more general application than any other. 
Its great disadvantage must always be the length of time 
which is required for carrying it out—not much less than 
five days; and, besides this, the number of points which 
require to be observed in its manipulation are consider- 
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able, so that some practice is necessary before accurate 
results can be achieved. In spite of these drawbacks, 
however, we—like others who have carefully examined 
this method—have found it invaluable where small quan- 
tities of arsenic have had to be extracted from large 
weights of material (test experiments under those condi- 
tions having shown that it can be made to yield geod 
results), 

The following are the details of the method :— 

In the case of fresh viscera a convenient weight to 
take for examination is about 150 grammes; of dried 
fish not more than 50 to 40 grammes should be used ; 
12 grammes of hair (if obtainable) is a suitable quan- 
tity ; while about 20 grammes of golatine may be taken. 
In every case the substance in question is cut into as 
small pieces as possible and treated in a basin of Berlin 
porcelain with 20 to 70 ¢.c. hydrochloric acid of 11 
spec. grav. (according to the weight taken), mixed 
with about three times its volume of water. After 
being well stirred, the whole is warmed over a 
low rose-burner flame almost, but not quite, to boiling. 
Small quantities of pure chlorate of potassium (about 
one-third of a gramme at a time) are now added at 
intervals of a few minutes, care being taken to keep the 
volume of the liquid constant by the addition of a little 
water from time to time. By this treatment the whole 
of the solid gradually goes into solution, and the liquid 
assumes a yellow colour. The addition of chlorate is 
continued until the yellow ceases to change to brown 
in about ten minutes, after which the liquid is further 
warmed till it just begins to darken in colour, an in- 
dication that all the chlorate has been decomposed. 
The liquid is now allowed to become quite cold, when 
a considerable quantity of solid matter separates out, 
after which the clear supernatant liquor is poured on 
to a filter of Swedish filter paper, and the residue in 
the basin washed two or three times by being warmed 
with water and a little hydrochloric acid, cooled and 
filtered. It is important that the liquid should be 
quite cold before filtration (ice being used for cooling, 
if necessary), otherwise the filtrate will deposit more 
solid matter ard will require filtration a second time. 
The mixed filtrate and washings are now returned to the 
porcelain basin and evaporated slowly over a small 
rose-burner flame to a volume of about 200 c.c., one or 
two further crystals of chlorate being dropped in from 
time to time, should the liquid again tend to become 
dark coloured. After this evaporation it is allowed to 
cool somewhat, and 10 to 15 c.c. of a saturated aqueous 
solution of sulphurous acid are added, in order to reduce 
the arsenic to the arsenious condition. The liquid is 
now allowed to stand for some time and then the sul- 
phurous acid is cautiously steamed* off, care being, of 
course, taken that the hydrochloric acid present never 
becomes at all concentrated, otherwise arsenic will be 
lost as trichloride. 

The residual liquid, whose volume—assuming that 
70 c.c. of 20 per cent. hydrochloric acid were originally 
taken—should be rather less than 200 c.c. but not less 
than 150 c.c., is now cooled and filtered, if necessary, 
into a conical flask of Jena glass of about 200 c.c. 
capacity. A slow current of washed sulphuretted 
hydrogen is then passed through the liquid for an hour, 
the flask (which is nearly full) tightly corked + and put 
on the top of an incubator or some other moderately 
warm place until next day, when more sulphuretted 
hydrogen is passed into it, and the flask again corked. 
If after two days more the liquid still smells of 
sulphuretted hydrogen, it is filtered through purified 
asbestos in a Gooch crucible, the precipitate being 
washed with a little sulphuretted hydrogen water. It 
is important that the volume of this wash water should 
not be great, say, not more than 20 c.c., otherwise 
sulphide of arsenic, if present, is liable to assume the 
colloidal form. and to pass through the filter, 

The asbestos containing the washed precipitate is 
then transferred from the crucible to a small porcelain 
basin, the crucible being finally rinsed out with a little 
water. After warming the basin on a water-bath to 
disintegrate ‘the asbestos, 2°5 c.c. of (1 in 5) aqueous 
ammonia are added, the warming continued for a short 
time, and the dark-coloured liquid poured from the 
asbestos on to a small (Swedish) filter; and this extrac- 
tion with small quantities of ammonia and water is con- 
tinued until both the asbestos and the filtrate are 





* The expression “steaming ” is sometimes used in the course of this paper. It merely means evaporating quietly, not 


boiling. 


+ A softened cork, covered at bottom and sides with a piece of filter paper, makes a clean stopper. 
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colourless. Ihe whoie of the arsenic is now in the 
filtrate. This is evaporated on a water bath to dryness, 
or, at least, until the whole of the ammonia is expelled ; 
® c.c. of concentrated nitric acid are added to the 
residue, and digestion is continued on the water bath, 
with subsequent stall additions of nitric acid, if neces- 
sary (not less than 1c.c. at a time), until the liquid is 
pale yellow in colour. The free nitric acid is then 
evaporated off, or practically so, and the residue ex- 
tracted about three times with a few c.c. of a warm 
aqueous solution of ammonium carbonate (1 in 4), in 
order to get rid of any sulphur which may have been 
deposited in the course of the treatment with nitric 
acid. After again filtering, the liquid is evaporated 
on the water bath until free from ammonia, and the 
residue again treated with nitric acid and evaporated 
to dryness. Then a very little concentrated sulphuric 
acid, say 8 to 10 drops, is added and the basin heated 
until the contents are thoroughly charred, when the 
excess of sulphuric acid is driven off with the precau- 
tions to be afterwards described under Gautier’s method 
below. The subsequent treatment, i.c., extraction of 
the char with acidulated water, reduction of the ex- 
tract with aqueous sulphurous acid, etc., are exactly 
the same as given under Gautier’s procedure, to which 
the reader is therefore referred. 


Note.—The remarks made under Gautier’s method 
with regard to ignition of the final nitric acid residue 
with lime apply, of course, equally here also. 


In conclusion, as has been already stated, some know- 
ledge of the various points of this method—knowledge 
which can only be gained by practical experience—is 
essential before accurate results can be obtained by it. 
But, given that experience, we have every reason to 
rely confidently upon it. 

As has been already stated, the mirrors obtained by 
the foregoing Fresenius-Babo method (which includes 
precipitation with sulphuretted hydrogen) were read 
against standard tubes prepared by the direct Marshing 
of an arsenic solution. The work on fuels done for the 
Commission (McGowan and Floris, Appendix X.) 
has shown that it is inadmissible to compare a mirror 
obtained from the precipitation of arsenic in an in- 
organic solution with a directly Marshed standard ; 
sulphide of arsenic not being altogether insoluble, tke 
results from such a comparison come out too low. The 
fuel mirrors were, therefore, read against standards 
obtained by precipitating known quantities of arsenic 
as sulphide, and working up the precipitate exactly as 
in the estimation itself. 

Possibly the results given by the Fresenius-Babo 
method may tend for this reason to be a little low also, 
though the error cannot be very great here, because the 
precipitate of sulphide of arsenic always brings down 
with it very considerable quantities of organic matter, 
which no doubt have an absorptive and precipitating 
effect upon arsenic which would otherwise remain in 
solution. in an eariy test experiment, im which 0:05 
m.grm, of arsenic was added to 100 grms. of moderately 
fat beef (finely cut up), the mixture being then 
echlorated, etc., practically the whole of this arsenic was 
recovered (a “ blank” was done at the same time). To 
really test the point properly would have required esti- 
mations to be made with known amounts of arsenic 
mixed with a large variety of arsenic-free foods or other 
organic substances, similar in nature to those actually 
under examination. 


(b) Gautier’s Method, i.e., the destruction of organic 
matter by nitric and sulphuric acids together. 


Briefly described, this method consists in first par- 
tially destroying the organic matter by oxidation with 
concentrated nitric acid, then charring the residue with 
concentrated sulphuric acid, driving off the excess of 
the latter, and extracting the thoroughly charred residue 
with. acidulated water. The whole of the arsenic 
originally present should be obtained in the extract. 

The method can, if necessary, be employed for the 
extraction of arsenic from large quantities of flesh, 
etc., but it is more suitable where smaller quantities— 
say, 5 to 10 grins.—of vegetable substances, such as 
flour, chicory, malt extract, ete./ have to be dealt with. 
We have found it especially useful with the following 
classes of substances:—{a) Mixtures containing con- 
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siderable quantities of cellulose—a substance which is 
not attacked by chlorine, and which may possibly, there- 
fore, be liable to act as an absorbent (or adsorbent) 
sponge if left undestroyed; (b) broken cereal grains, to 
which the other methods could not conveniently he 
applied ; (c) organic and inorganic colouring matters. 


Process.—The substance in question is first treated 
with about 5 c.c. of pure concentrated nitric acid in the 
cold, the basin being afterwards warmed very cautiously 
on a water bath. After the tendency to froth has ceased, 
this warming’ may be done more strongly, and further 
small quantities of nitric acid added from time to time 
until the whole of the substance has gone into solution. 
The heating of the basin is then continued over a low 
rose-burner flame or, preferably, a dry* water bath, 
until the mass is semi-solid, when 1 c.c. of concentrated 
sulphuric acid is added, and the gentle heating re- 
newed until the whole has become black, at which stage 
an, ordinary Bunsen flame is substituted, in order to 
drive off all excess of sulphuric acid. This latter opera- 
tion must be performed very cautiously, and great care 


must be taken to ensure that no part of the basin 


approaches a red heat. If the smell of sulphurous acid 
can be detected in the escaping fumes, the heating must 
be stopped and the contents of the basin again treated 
with nitric acid, as described above. When all the 
sulphuric acid has been driven off, the charred residue 
—which is dry, and easily pulverised—is extracted 
several times with small quantities of acidulated water 
(acidulated preferably with sulphuric acid) and filtered. 
To the filtrate, which must be clear, colourless, and 
without smell, a few drops of aqueous sulphurous acid 
solution are then added; after the excess of the latter — 
has been gradually steamed off, the liquid is ready for 
Marshing. 

That this method is accurate when properly worked, 
we have no doubt. In one test experiment—a sever2 
one—0:05 m.grm. of arsenious oxide was added to 100 
grammes of fat beef, which was then treated as described 
above. Although the large bulk of the material made it 
difficult to handle properly, 0-043 m.grm., or nearly 
90 per cent. of the arsenic was recovered in the final 
extract. (“ Blanks” were, of course, also done, to en- 
sure the purity, etc., of the re-agents employed). 

The post at which there is danger of losing arsenic 
is in the expulsion of the excess of sulphuric acid. If 
part of the latter were reduced to sulphurous acid, that 
in its turn would reduce arsenic to arsenious acid, which 
would be volatilised at the comparatively high tempera- 
ture employed. The only way to avoid this is to get rid 
of the sulphuric acid as rapidly as possible without over- 
heating the basin. Should overheating occur, the arsenic 
acid present may be decomposed and the arsenic vola- 
tilised ; this, however, is not likely to take place if the 
basin is kept well below a red heat. The point is one in 
which experience is the best guide. 

Care must also be taken to get rid of the whole of the 
sulphuric acid before extracting the residue. If this be 
not done, the extract will be turbid and coloured, and a 
large quantity of sulphuretted hydrogen will afterwards 
be. liberated in the Marsh apparatus. This point, 7.c., 
the necessity of having a solution to “ Marsh” which is 
quite free from organic matter, has also been empha- 
sised by Bertrand (Bull. Soc. Chem., Series 3, Vol. 
XXVITI., No. 16): 


Suggested Simplification of Gautier’s Method. 


In conclusion, we would suggest that this method of 
Gautier might be modified, by conjoining it with the Basic 
Method in the following manner. After the organic 
matter has been disintegrated by treatment with nitric 
acid, as already described,, the residue—instead of being 
charred by sulphuric acid—might be thoroughly mixed 
with an excess of lime and lime water, and, after drying. 
be incinerated. The lime residue could then be brought 
into solution and (in the absence of any appreciable 
quantity of iron t) be Marshed directly. We have tried 
this method with two samples, but have not had tame 
to test it with known quantities of added arsenic. We 
have no doubt, however, from a considerable experience 
of the basic method in other directions, that it would be 
found to yield satisfactory results, as the combustion is 
a very easy one; it would also effect a considerable 
saving of time. 





* For this purpose a small enamelled basin fitted with copper rings is employed. — 
+ McGowan and Floris.—Report on the Methods employed in the Examination of Fuel Samples for the Commission 


(Appendix, No. 23, below). 
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(c) The Basic Method (Newlands and Ling: Chapman). 


This method, of which two modifications for the esti- 
aation of arsenic in fuel were recently introduced inde- 
pendently by Newlands and Ling? and by Chapman’, 
is now well known. We have employed the method 
of Newlands and Ling, modified sometimes by the use of 
lime water in addition to lime, as recommended by the 
‘Committee appointed by the Commissioners of Inland 
Revenue*, and have found it useful in the following 
cases:—(a) Starchy substances, such as broken cereal 
grains, flour, meal and malt; (b) organic colouring 
«materials like “ apple green,” “ carmine,” etc. ; (c) inor- 
ganic colouring matters, such as Bole Armenia, which 
consists mainly of oxide of iron (in such a case the 
arsenic must be precipitated with sulphuretted hydrogen 
from the lime extract, to get rid of this iron before 
Marshing) ; (d) substances like cigarette papers, which 
-consist mainly of cellulose. Many of these would be 
dificult to treat in a satisfactory manner by other 
‘methods. Thus, cellulose is not attacked by chlorine, 
and nitric acid might form an explosive derivative with 
it; again, resistant inorganic colouring matters would 
“be hard to treat in any other way than by ignition with 
a 

The method usually followed with organic mix- 
tures was to first moisten the substance thoroughly 
with lime water, and, after evaporating off the water 
“on a water-bath, to mix with powdered lime and then 
ignite at a red heat in a platinum basin. When 
the residue became white, it was extracted (dissolved, 
if possible) with dilute hydrochloric acid, and, if the 
resulting solution did not contain any appreciable 
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quantity of iron, it was Marshed directly, after steam- 
ing, to get rid of carbonic acid. If, on the other 
hand, iron was present, the extract (filtered, if neces- 
sary) was poured into a conical flask of 150 c.c. capacity. 
and 5 to 10 c.c. of a saturated solution of sulphurous 
acid were added. The neck of the flask being then 
covered with filter paper to keep out the dust, it was 
placed on the top of a hot bath oven overnight. By 
next morning the sulphurous acid had either been 
absorbed or had evaporated, when the liquid was 
saturated with sulphuretted hydrogen. The sulphide 
precipitate was ultimately worked up as has been 
described under the chlorate method, the only differ- 
ence being that, owing to absence of organic matter 
here, there was no need to carry the process further 
than evaporation with nitric acid of the residue from 
tha ammoniacal extract of the precipitate. This final 
residue, after reduction with sulphurous acid, was then 
Marshed. ' 

Strictly speaking, the mirrors obtained from sub- 
stances treated by the basic method, conjoined with 
subsequent precipitation by sulphuretted hydrogen, 
should have been compared with special standards 
obtained in exactly the same way (t.e., not with the 
ordinary standards got by the direct Marshing of definite 
quantities of arsenic solution). But since only a very 
few samples would come into question here—probably 
only Nos. 45 (Bole Armenia), 47 (Coffee Colour), and 48 
(“ Saster ”’)—the results are not materially affected. 


GEORGE McGOWAN. 


R. 8 FINLOW. 
Ealing, June, 1903. 


() Journal of the Federated Institutes of Brewing, Vol. VIL., No. 4, p. 314. 


(?) Analyst, Vol. XXVI., p. 253. 
(3) Appendix, No. 21. 


Appendix 22 


ROYAL COMMISSIQN ON ARSENICAL POISONING. 


Appendix 22 





qh Ia 


i 


CoN 


“ Hat 


i 








ae 


t] WVavid 
‘TT NVaOVICG 














2 


27 


APPENDIX 23, 





TESTS FOR ARSENIC IN FUEL. 


REPORTIBY DR. G. McGOWAN AND MR. R. B. FLORIS ON EXPERIMENTAL WORK DONE IN 
CONNECTION WITH THE ESTIMATION OF ARSENIC IN FUEL, AND METHODS EMPLOYED 
IN THE EXAMINATION OF FUEL SAMPLES FOR THE COMMISSION. 





In the course of making analyses of fuel for the Royal 
«Commission on Arsenical Poisoning by the method of 
Newlands and Ling, it became apparent that the whole 
-of the arsenic could not always be estimated by the 
Marsh-Berzelius method, when the residue after ignition 
with or without lime was dissolved in aqueous hydro- 
-chloric acid and ‘‘ Marshed ”’ directly. For it was found 
that, when using this method, the “ non-volatile arsenic ”’ 
was estimated in several cases as considerably in excess of 
the ‘“ total arsenic,” and it was further notable that this 
-contradictory result was obtained most markedly with a 
- yegidue rich in iron, the latter thus appearing to be the 
disturbing factor in the analysis. 


Attempts, shortly summarised below, were therefore 
made to obtain the true arsenic values, without having 
recourse to the rather lengthy process of separating the 
-arsenic from the iron before estimating the former by 


>the Marsh method. 


It was found repeatedly that when a minute quantity 
-of arsenious oxide was mixed with a large excess of 
-arsenic-free lime, and the whole ignited in a platinum 
basin over a hot Bunsen flame for 2 to 3 hours (2.e., 
‘for as long a time as would be required to burn off all 
-carbonaceous matter in an actual estimation of arsenic 
‘in a coal), the whole of the arsenic was recovered from 
the residue by dissolving the latter in hydrochloric 
-acid and Marshing the solution. It was thus evident 
that even when arsenious oxide was heated with lime 
‘for the above length of time to bright redness, no arsenic 
-was lost in the process, and, further, that the presence 
-of ealeium ehloride and even of the traces of iron in- 
variably occurring in lime prepared with limestone or 
marble did not prevent the production of a mirror of 
«theoretical density. 


A number of comparative estimations were then made 
-with the addition of different quantities of ferrous and 


ferric chloride respectively, in order to ascertain to what 
extent their presence vitiated the results. . 

The iron salt was purified from arsenic as completely 
as possible by zine and hydrochloric acid, oxidised to 
the ferric state with nitric acid, the solution evaporated 
and the residue ignited ; the latter was then dissolved, 
practically in its entirety, in aqueous hydrochioric acid 
(the solution now contained zine as well as iron). 

The above solution of iron salt, so purified, gave no 
trace of a mirror when a quantity of it containing 0°5 
gramme of ferric chloride in about 50 c.c. of liquid was 
Marshed ; but, as subsequent experiments showed that 
ferric chloride can hold back arsenic in the Marsh 
apparatus, this did not constitute sufficient evidence that 
the purified salt might not still contain traces of arsenic. 
The proportion of arsenic—if present—however, was 
almost certainly less than the equivalent of what may 
be termed the “ Marsh saturation point ” of the iron salt 
as regards arsenic. This last may safely be inferred, 
because, were the iron saturated with arsenic as regards 
the Marsh test, or, in other words, were the maximum 
amount of arsenic which the iron present could hold 
back in the Marsh test already there, the quantitative 
recovery of (subsequently added) arsenic would not be 
hindered by this iron. It will be seen, however, from 
the experiments quoted below, that the iron did actually 
exert a very marked effect. 

To the purified ferric chloride, known quantities’ of 
arsenious or arsenic oxide were added, and it was found 
in twelve experiments, with but one exception, that 
the amount of arsenic recovered by the Marsh method 
was considerably less than that taken, as is shown by 
the results given in the appended Table A. The 
*’ Marsh ” was in every case done with hydrochlorie acid 
(not sulphuric), and in several instances lime was added, 
in order to approximate the conditions to those obtaining 
in an actual estimation of arsenic in fuel. 





























TABLE A, 
Form in which | Reduced or not - 
Arsenic taken, the arsenic | | by aqueous :} Arsenious oxide| Per cent. of 
expressed was taken, i.e, | 7; Vded Ferric chloride | sulphurous acid recovered arsenious oxide 
as arsenious whether as per oe idea | after the by the Marsh | not recovered, 
oxide. arsenious or oa | addition of test. 7.€., loss. 
arsenic oxide. | ferric chloride. 

‘Grams. | Grams. Grains. G rains. 

0-00001 Arseniout | 25 0-1 ) Not reduced - | 0-000005 50 
-0-00001 " at 2-5 0-1 |Reduced- - | — 0-000004 60 
-0-00001 a : | — — | Not reduced - 0:00001 = 
“000001 2 , | buy 05 | f 000801 — 
000001 a | Hf ; | 0-00001 
0°00001 Arsenic - a : 0°25 | -| 9000003 70 
:0:00001 3 a | 0-25 | - | 0-000003 70 
000001 Arsenious — 0-125 i - 00000085 AS 

000001 | 2 | — | 0125 is : 00000065 35 
00000 ¥ 2-0 07125 - ' 0000067 30 

0-00001 e 2-5 | 0-1 0000005 50 
.0-00001 6 - 2°5 0°] * Reduced - 0000004 60 
‘o'o0001 | y L de | ol Lg ee |. 00000085 75 
«0°00001 iy 4 2-0 ee, | Not reduced 0-00001 e 

h | 
400001 “s 2-0 0-125 ‘ ; ) 0000007 30 
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The foregoing results rather negative the “ saturation” 
theory, and seem to indicate the precipitation by the 
iron of varying amounts of arsenic in an insoluble form. 
It is difficult to see how a solution of an iron salt, which 
contains considerable traces of arsenic, can be purified 
beyond its saturation point by zinc and hydrochloric 
acid, and can subsequently absorb a further quantity 
of arsenic while these same reagents are acting upon it. 

An attempt was now made to separate the iron, by 
precipitation, from a solution containing arsenious oxide, 
ferric chloride and calcium chloride, of such strength 
as would be obtained by dissolving in hydrochloric acid 
the ignited lime residue from an estimation of * total 
arsenic” in coal. For this purpose an excess of alkali 
was employed, in one case lime in the solid state being 
used, and in another a solution of caustic potash. * 
After the precipitated hydroxide of iron had been 
filtered off, the filtrate was ‘‘ Marshed,” and in both 
eases was found to be free from arsenic, the whole of 
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the latter having been carried down in the iron precipi 


—tate. On dissolving in hydrochloric acid the above 


precipitate obtained with lime, 80 per cent. of the added 
arsenic was recovered in the Marsh apparatus. 

It was found that after igniting ‘000012 gramme of 
arsenious oxide with lime and extracting the residue 
with sulphuric acid, the whole of the arsenic was re- 
covered from the filtered solution upon Marshing. It 
seemed worth while, therefore, to try the effect of adding 
to the solution containing iron a salt of some other 
metal with which the iron present would form a couple 
rather than with the arsenic, and so enable direct- 
Marshing to be carried out with sulphuric acid. _ Copper 
sulphate, the use of which has been recommended by 
various experimenters, was therefore taken ; but, as. 
will be seen by a reference to the results given in Table: 
B, it was not found to work satisfactorily under con- 
ditions approximating to those in the actual estimation: 
of arsenic in a coal. 














TABLE B. 
Arsenic taken | rips svplees Heated Ferric Copper sail Reale eeu Percentage: ~ 
express wis tase 3 heees with lime sulphate sulphate sulp pene acid RE not 
a ppm es | arsenious Or or not. added. added. addition of the sey ant aa roan chan 

oxide. arsenic oxide. copper. i.¢., loss. 
Grams. Grams. | Grams. Grams. Grams. 
0:00001 Arsenious — 0°12 0:0013 -= | 0:00001 -= 
0-00001 7 ij ~ | 0-12 0:0013 — 0:00001 _— 
0:00001 .. - ~- | 0°12 0:0013 — 0:00001 
000001 | F — 0°12 0:0013 —~- 0:00001 
0°00001 | Arsenic - — 0:12 00013 Reduced - - 0-000006 40> 
0700001 - _ | 0°12 0:0013 — 0-000006 40° 
0:00001 3 - - — | 0°12 . 0:0018 Reduced - - 0°000006 40° 
0°000012+ Arsenious 0°60 -- ae items 0-000012 ow] 
0:000012+ > sr ae a 0°12 0:0013 Reduced - - 0000003 ee 
0:000012+ 3 0°60 0°12 0:0013 5 : - 0:000003 — 70 
0:000012+ 5 - 0°60 0:12 -- s - 0:0000035 65 











+ Ignited 0-00006 gram arsenious oxide with 3 grams of 
filtrate for each of these four estimations. 


The foregoing table shows that the arsenic was 
duly recovered. (i.e. the results were quantitative) 
when the solution taken contained arsenious oxide, 
ferric sulphate and a little copper sulphate; but with 
arsenic cxide (whether or not the arsenic and iron 
had first been reduced by sulphurous acid before the 
addition of copper salt), some arsenic was kept back, 
ie. the results were low. Further, where, in addition 
to the sulphates of iron and copper, caletum sulphate 
was present in solution—a condition which is un- 
avoidable in such an extract of lime in dilute sulphuric 
acid—no more than 30 per cent. to 35 per cent. of the 
arsenic taken was (after reduction with sulphurous 
acid) recovered in the Marsh apparatus. We are at a 
loss to explain this last result. 

The above investigation having occupied rather too 
large a proportion of the time fixed for the completion 
of the analyses, it appeared better to discontinue the 
research (although many points still remained obscure), 
and to proceed at once with the method of separation. 
of arsenic by a preliminary precipitation as sulphide 
from the solution obtained by dissolving in hydro- 
chlorie acid the residues fromy ignition of the coal, 
alone and after admixture with lime. 

The following is the method which we have therefore 
followed in dealing with the samples of fuel collected 
by the Commission. 

The entire sample is roughly broken with a hammer, 
mixed and halved: one-half of this is again brokex, 

















lime, extracted with sulphuric acid and took one-fifth of- 


mixed and halved, and the process is repeated a third 
time. Of this last sample one-half or one-quarter is. 
broken up with the hammer between sheets of glazed 
brown paper on a wooden block, until no pieces. 
are left of larger diameter than about finch; it is. 
then carefully and successively mixed and halved 
until only about 50 grammes remain. From this 
final sample the amount required for the analysis is 
ground in two or three stages in Wedgewood mortars 
to an almost impalpable powder. The inside of the 
bottles in which the final sample is kept should be- 
examined carefully, in order to ensure that there are no- 
loosely adherent flakes of glass. 


TOTAL ARSENTt. 
For the determination of “total arsenic’ a weighed’ 
quantity of the finely powdered coal—from 1 to 10 
grammes—is mixed with 3 grammes of arsenic-free 
lime and ignited in a platinum basin at a bright red 
heat over a strong Bunsen flame, until the ash shows. 
only the red-brown. colour of oxide of iron and there 
are no obvious black specks left in it ; this usually takes- 
about three hours, more or less. After cooling, the 
residue is cautiously slaked with water and treated! 
with about 5 c.c. of dilute arsenic-free nitric acid (1 in 
10), dried on the water bath, and re-ignited for a short 
time to decompose any nitrate that has been formed. 
The entire mass is now dissolved in excess of arsenic- 
free hydrochloric acid (the excess amounting to about. 











* This potash contained a minute trace of arsenic. 
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10 c¢.c. of 20 per cent- acid) the solution diluted with 
water, and gently warmed for some time. It is then 
filtered through Swedish filter paper, the iron and 
arsenic in the filtrate reduce. with excess of aqueous 
sulphurous acid, and the excess of the latter steamed* 
or boiled off very gently. After this sulphuretted 
hydrogen is passed to saturation through the cold 
liquid, which has a volume of about 70cc., and is 
contained in a small conical flask of Jena glass of 100 ¢.c. 
capacity ; the flask is then tightly corked, allowed to 
stand until the precipitate has settled, and, if not still 
smelling strongly of sulphuretted hydrogen, it is re- 
saturated from time to time. ~* 

The precipitate is then filtered through asbestos 
in a small Gooch crucible, and washed first with sul- 
phuretted hydrogen water until free from chlorides, 
and then in succession with alcohol, carbon bisulphide 
and alcohol again. The entire contents of the “ Gooch ”’ 
are now transferred to a small porcelain basin and 
extracted three times with about 5 ¢.c. of dilute aqueous 
ammonia (1 in 4), the extract being, of course, filtered 
from the insoluble matter each time. 

The entire filtrate and washings are then evaporated 
to dryness on the water-bath, and the residue so obtained 
treated three times with a very little concentrated 
arsenic-free nitric acid (about lc.c. at a time), the 
contents of the basin being brought down to dryness 
after each addition of acid. The last-mentioned residue 
is finally extracted three times with a few c.c.’s of 
dilute aqueous ammonium carbonate (1 in 10), the 
extract being if necessary filtered; the ammonia is 
then got rid of on the water-bath and the arsenic in 
the liquid reduced with excess of aqueous sulphurous 
acid, the excess of the latter being steamed off as before. 
This final solution is then made up to a given volume, 
and a suitable portion—usually one-half —is Marshed 
with 3 grammes of zine and 2°5¢.c. of sulphuric acid 
{previously diluted), the total volume of liquid in the 
“Marshing ”’ flask not exceeding, as a rule, 40 to 
50 €.¢c. 

Non-Vo.atTiteE OR “Frxep” ARSENIC. 


For the estimation of “non-volatile arsenic’ an 
exactly similar procedure is adopted, excepting that 
the ignition is done without lime. 


® The foregoing method for the estimation of arsenic 
in coal has also been carefully tested by us, as previously 
by Messrs. Newlands and Ling, upon an artificial 
mixture of pure coal with a little arsenical pyrites, 
the amount of arsenic in this pyrites being determined 
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by its conversion into magnesium-ammonium arseniate. Appendix 23. 


Duplicate estimations (from the same solution of de- 


composed pyrites) gave (a) 27°98 per cent., and (b) 27°95 . 


per cent. of metallic arsenic, the mean of these being 
equivalent to 36°91 per cent. arsenious oxide. 


‘045 Gramme of the above pyrites was ignited with 
3 grammes of lime and 2 grammes of afairly pure coal, 
containing the equivalent of 0°0002 per cent. of arsenious 
oxide, the total addition of arsenious oxide from the coal 
being thus only 0°000004 gramme. The ash resulting 
from the ignition was dissolved in excess of hydro- 
chloric acid, the solution made up to 150 c.c., and two 
separate portions of 1°5 and 3c.c. of this were pre- 
cipitated with sulphuretted hydrogen, the respective 
precipitates being treated exactly as described above 
in the method for “total arsenic”’ estimation. From 
the smaller quantity precipitated, an amount of final 
solution calculated as equal to 0°00001 gramme of 
arsenious oxide was Marshed and it gave a mirror 
equivalent to 0°0000095 gramme. From the final solu- 
tion of the second precipitate a quantity calculated as 
equal to 0°00002° gramme of arsenious oxide was 
taken for Marshing, a mirror being obtained which 
was red as equivalent to 0°000021 gramme. These 
results go to show that the method is quantitative 
within the limits of error of reading the mirrors. 


SranDaRD Mrrrors. 
The standard mirrors were prepared :— 


(a) By precipitating with sulphuretted hnydrogeu 
in a dilute hydrochloric acid solution double the quantity 
of arsenious oxide that it was intended to “ Marsh.” 
Thus, to prepare a mirror equal to, say, 0°000015 gramme 
arsenious oxide, 0.00003 gramme would be precipitated 
in 70c.c. of liquid, z.e., in about the same volume of 
liquid as is used for the precipitation in an actual estima- 
tion of arsenic in fuel. The precipitate of arsenic tri- 
sulphide was then treated exactly as has been already 
described. 

(b) By precipitating the arsenic with sulphuretted 
nydrogen in a solution containing not merely water 
and hydrochloric acid, but also an amount of calcium 
chloride equivalent to 3 grammes of lime. 

It was found that those two sets of standards agree 
closely with one another. 

GEORGE McGOWAN. 
R. B. FLORIS. 
Ealing, January, 1903. 





* The expression ‘‘ to steam’’ means in this instance to evaporate without boiling. 
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APPENDIX 24. 


MR. HAMMOND SMITH’S REPORT ON FOODS, ETC. 


REPORT BY Mr. H. HAMMOND SMITH, M.R.C.S., TO THE ROYAL COMMISSION ON ARSENICAL 
POISONING ON INQUIRIES MADE BY HIM FOR THE COMMISSION AS TO THE LIABILITY 


. OF ARTICLES OF FOOD AND DRINK (OTHER THAN BEER) TO BE CONTAMINATED BY 


ARSENIC. 


Since my appointment by the Royal Commission last 
year my inquiries have been directed to the following 
points ; — 

(1) The use in the preparation of sundry articles 
of food and drink of substances liable to contain 
arsenic, or liable to introduce arsenic into the 
finished product. 


(2) The precautions which have been and are 
now being taken by manufacturers and vendors of 
foods or drinks to avoid risk of arsenical contami- 
nation. 

(3) I have further sought to obtain where possible 
an estimate of the degree of contamination of 
various foods or drinks by arsenic which might arise 
on the assumption that all precaution was neg- 
lected ; and to collect any information available as 
to the quantities of arsenic which have been 
actually found to be present in samples of particular 
foods or drinks. 

The selection of articles of food or drink for inquiry 
has been determined partly by suggestions made by 
witnesses to the Commission ; partly also by the infor- 
mation which a large number of public analysts kindly 
put at the disposal of the Commission in response to 
the circular issued last autumn, and by information 
which has come to my knowledge in various other ways. 


I wish to express my thanks to the large number of 
merchants and manufacturers whom I visited for the 
assistance which they gave me as a representative of 
the Commission. I received valuable help from Mr. 
Shirley Murphy, Medical Officer of Health of the London 


County Council, Dr. Wright Mason, Medical Officer of 
Health of Hull, Dr. Davies, Medical Officer of Health 
of Bristol, and many other officials in the Public 
Health service. I am also indebted to several public 
analysts and to chemical advisers to various works for in- 
formation readily supplied at my request. 

The Commission having arranged that.special samples 
needing examination should be tested for arsenic by Dr. 
G. McGowan, I have on several occasions obtained his 
assistance, and in this report I record results of analyses 
which he hag made of samples received from me. 

It is convenient to deal with the subjects of inquiry 
under sections, as follows :— 

[In this report the term “food” as for brevity employed 
to cover articles of drink as well as of food. The term 
“arsenic” is used to denote arsenious oxide, not arsentwm.} 

SEctIon 1.—Preliminary notes as to certain ingredi- 
ents of foods, or substances used in the preparation of 
foods, which are liable to contain arsenic, and as to the 
quantities of arsenic which they may contain. 

Srorion u1.—Certain foods in which opportunities of 
arsenical contamination may arise by reason of the use 
in their preparation of the above ingredients or sub- 
stances. 

Section 111.—Foods prepared by direct exposure to 
products of combustion of fuel liable to contain arsenic. 


Srorron 1v.—Miscellaneous: Flesh of fowls receiving 
arsenic ; arsenical insecticides ; arsenic im enamel of 


cooking utensils, etc. 
Section v.—Summary. 


SECTION I. 





PRELIMINARY NOTES AS TO CERTAIN INGREDIENTS OF FOODS, OR SUBSTANCES USED IN 
THE PREPARATION OF FOODS, WHICH ARE LIABLE TO CONTAIN ARSENIC, AND AS TO 
THE QUANTITIES OF ARSENIC WHICH THEY MAY CONTAIN. 


SuitpHuric Aci. 


Acid prepared from pyrites.—The acid supplied by - 


Messrs. Nicholson may be regarded as showing the 
highest proportion of arsenic at all likely to be met with 
in commercial oil of vitriol obtained from pyrites, and 
not de-arsenicated. Subjoined are maximum amounts 
of arsenious oxide in Nicholson’s acid which have 
been reported to the Commission :—Professor Dixon’s 
analyses, 1°45 arsenious oxide per cent., apart from 
precipitate; Professor Campbell Brown, 2°6 arsenious 
oxide per cent., or 1:9 per cent., apart from precipitate. 

The quantities of arsenic in commercial sulphuric 
acid which has not been de-arsenicated, and has not 
come from Nicholson’s, have, in some instances, been 
mentioned to the Commission. Mr. Morris, for example, 
(Qs. 4724 to 4729) reported from 0:1 per cent. to 1°6 
per cent. of arsenious oxide in such acid. Evidence has 
been given that where pyrites acid is de-arsenicated 
arsenic can be, and is, eliminated to such an extent as 
to be negligible as a possible contamination of food 
substances directly or indirectly prepared by itp 
means. It has been pointed out, however, by certain 
witnesses that there is risk through lack of uniformity 
in the process of de-arsenication applied during the 


manufacture of this acid, which goes on continuously 
day and night. Mr. G. E. Davis has especially in- 
sisted on this point (Q. 6381). I understand that no 
maximum limit of permissible arsenic in de-arsenicated 
pyrites acid has been adopted as a standard by sulphuric 
acid manufacturers. I have only visited one sulphuric 
acid manufacturer, Messrs. W. Berk and Co., of Strat- 
ford. At these works I was informed by the firm’s 
chemist that de-arsenicated acid is tested by a Marsh 
test before being sent out, and is required to contain 
no more arsenic than -0001 of a grain (i.e, 0°0064 milli- 
gramme) in 124 ce. of the acid as sold.* 

I may note that the tests for arsenic which are re- 
quired by the British Pharmacopeia to be applied to 
B.P. sulphuric acid are not defined in such a way as 
to fix any proportion of arsenic which may be _per- 
mitted to be present; the official requirement being 
that “no arsenium ” should be detected by certain quali- 
tative tests. 


Acid prepared from spent oxide.—The’ Commission 
has had evidence regarding the freedom from arsenic oF 
otherwise of sulphuric acid prepared from spent oxide. 
Witnesses who have detected arsenic in acid thus pre- 








— 


Note.—Price of Sulphuric / Acid :—The price paid b 
“eommercially free” from arsenic appears to be the same 
pa URE I am informed that at present the average price paid for any such 

oO 


S.g. 1°840 is £4 a ton. 


y the consumer to the acid maker for sulphuric acia 
ad 


whichever process the acid has been manufactured. For 
“arsenic free,’ concentrated oil of vitriol 


* Mr. G. E. Davis, in 1903, kindly sent to the Commission two samples of oil of vitriol which in his view were, in a 
commercial sense, fairly re resentative (a) of acid before dearsenication, (0) of acid after thorough dearsenication. These 
were submitted to Dr. McGowan, who found (a) to contain 0152 arsenic per cent., and (6) to be free from arsenic by the 


delicate test he employed.—H. H. S., July 1903. 
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pared in each instance have referred to its being present 
in “small quantities,” or in “traces,” no quantitative 
estimate being given (Morris 4812-14) (Davis 6381). 


Acid prepared from recovered sulphur, in its relation 
to arsenic, has been referred to by Professor Dixon 
(3475), Mr. Davis (6483, 6507-8), as liable to possible 
slight contamination by arsenic, no quantitative esti- 
' mate however being given. 

The exclusive use of sulphuric acid prepared from 
Sicilian brimstone, in the preparation of articles of food 
has been advocated to the Commission by several 
witnesses. At Messrs. Berk’s a plant for the manu- 
facture of acid from Sicilian brimstone, at the date of 
my visit, had been recently set up in consequence of 
demands made by sugar manufacturers and others as a 
result of the “beer scare.” Minute proportions of 
arsenic are occasionally met with in acid thus prepared, 
but no difficulty is experienced in producing, without 
the use of a de-arsenicating process, Sicilian brimstone 
acid which complies with the same limits that are 
adopted for de-arsenicated pyrites acid, viz., below -0001 
of a grain in 125 cc. of acid as sold. Having ascer- 
tained from sugar manufacturers the danger which may 
arise from the accidental mixture of arsenical with non- 
arsenical acids, I may note that at Messrs. Berk’s the 
plant for the manufacture of the two kinds of acid is 
kept distinct, and that the carboys containing pyrites 
acid are carefully kept apart from those containing brim- 
stone acid. At these works, at the time of the “ beer 
scare,” several consignments of de-arsenicated pyrites 
acid were returned to the firm on account of the 
arsenic which they contained, but this has not since 
occurred. The brimstone acid is sold under guarantee 
of being “ commercially free,” and the firm exhibits the 
Marsh mirrors obtained therefrom to customers. 


Acid prepared by the synthetic process.—In the manu- 
facture of sulphuric acid in this way, it appears to be 
essential for the success of the process to take the 
greatest care to eliminate arsenic. I understand that, 
the synthetic acid is being increasingly used in this 
country. Ihave not, however, met with any instance in 
which it was being employed by any manufacturer of 
foods or food ingredients. 


Use of Sulphuric Acid for Food Purposes. 

This acid is, of course, largely used in the manufac 
ture of glucose and invert sugar. It also enters into 
the manufacture of hydrochloric acid, tartaric acid, and 
citric acid, and many other chemical substances used 
in the preparation of food. 

With regard to the direct addition of  sul- 
phuric acid ‘to foods or drinks, it appears to 
be certain that at one time sulphuric acid was by no 
means uncommon as an adulterant of gin and other 
cheap spirits. I have myself been informed by a retired 
publican from the East of London that some years ago 
this practice was general among publicans in the Kast 
End, and was adopted by himself. He said, indeed, 
that a certain class of customers would not purchase 
spirits unless they had been sophisticated with acid. 
A recent writer in the Daily Express (October 11th, 
1900) on adulteration of spirits referred to the addition 
of acid as being practised at the present day, and gave 
recipes in which oil of vitriol is directed to be added 
to gin and rum, and nitric acid to whiskey. 

Besides this newspaper article and statements 
made to me on second-hand information which I have 
been unable to investigate further, I have received 
no suggestion that sulphuric acid is commonly used 
to adulterate spirits at the present time. I can 
find no record of any recent prosecutions under the 
Sale of Food and Drugs Acts for this form of sophistica- 
tion of spirits. In view, however, of the statement of 
the retired publican to whom I have alluded, it would 
seem possible that acid adulterated spirit would be 
sold only to particular customers, and it is probable 
that specimens of such spirits would not be easily ob- 
tainable by inspectors under the Sale of Food and 
Drugs Acts. The Public Health Department of the 
London County Council has lately had this point under 
consideration, in view of the possibility that alcoholic 
neuritis in spirit drinkers may be related to arsenic 
introduced into spirits by means of added acid, and 
the Council has suggested to certain of the London 
borough councils that it is desirable to obtain spe- 
cimens of cheap spirits for analysis. This action was 
quite recently taken, and I have not yet learned what 
results have been obtained.* 
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I have heard of one instance in which a mineral 
water maker’s chemist found free sulphuric acid in a 
sample of aérated water made by another firm, but I 
have met with no evidence that acidulation of aérated 
water by means of sulphuric acid is at all a general 
practice, and perhaps the presence of sulphuric acid 
in this particular sample may be referred to the plant 
for making carbonic acid gas, and not to intentional 
addition of acid. 

The addition of free sulphuric acid to vinegar, ac- 
cording to the information given me by several vinegar 
makers, although formerly the rule, is now seldom, if 
ever, practised. A small quantity of free sulphuric 
acid (1 ounce to 10 gallons) appears to be occasionally 
added to pickles (Report of Departmental Committee on 
Food Preservatives. Evidence of Mr. Boseley, 1056). 

Sulphuric acid may also be used to give the brown 
colouring to ordinary brown sugar. 


Hyprocutoric Actp. 


The liability of hydrochloric acid to contain notable 
quantities of arsenic in consequence of its preparation 
from sulphuric acid is, of course, well known. The 
largest quantity of arsenic in hydrochloric acid that has 
been mentioned to the Commission was 1°12 grammes 
per litre, in a sample recently examined by Mr. G. E. 
Davis (6466). The amount of arsenic in hydrochloric 
acid can, however, be reduced to very small limits by 
suitable processes of manufacture. It is evidently 
desirable that where hydrochloric acid is used in the 
manufacture of articles of food precautions should be 
taken to ensure the acid being satisfactory as regards 
arsenic. 

As in the case of sulphuric acid, no maximum quan- 
tity of permissible arsenic in acid used for food pur- 
poses appears to be adopted by food manufacturers as 
a standard. As regards the hydrochloric acid of the 
British Pharmacopeeia, the official tests for arsenic do 
not fix any maximum proportion which may be per- 
mitted to be present. 


Use of Hydrochloric Acid for Food Purposes. 


This acid is stated to be largely used in the manu- 
facture of glucose in America, but I have not met with 
its use for the purpose in this country. It is, however, 
largely employed at sugar refineries for cleansing the 
charcoal of the filters. Similarly, it is employed for 
cleansing vessels of various kinds which are used for 
food purposes—bakers’ tins and the like. Hydro- 
chloric acid enters into the preparation of certain forms 
of meat extracts, and is used in the preparation of 
gelatine. It is also employed in the manufacture of 
a certain patent preparation of rice used by brewers, 
and occasionally as a substitute for tartaric acid in 
making puff pastry. 


PHospHoric Act. 

The liability of phosphoric acid to contain arsenic 
appears to be generally recognised (cf. Thorpe’s Dic- 
tionary of Chemistry, Vol. III., page 200). It will be 
remembered that Mr. G. E. Davis stated to the Commis- 
sion that as long ago as 1876 he found a sample of 
phosphoric acid to contain as much as 2°6 grammes per 
litre (18-2 grains of arsenic per lb.). 

At a large firm of sugar manufacturers, I was 
informed that arsenic was ordinarily detected in 
every sample of phosphoric acid examined. Com- 
mercial phosphoric acid containing no more arsenic 
than one part per million (1-140th of a grain 
per lb.) can, however, be obtained without much 
difficulty. In the spring of 1901 this firmn rejected 
samples of phosphoric acid which contained more than 
three parts of arsenic per million (over 1-46th of a 
srain per lb.). Messrs. May and Baker, chemical manu- 
facturers, informed me that phosphoric acid sent over 
from France and Germany as being free from arsenic, 
when tested by the Gutzeit method used at their works, 
has not infrequently been rejected as containing too 
much arsenic to be sold for food or drug purposes. 


Use of Phosphoric Acid for Food Purposes. 

The principal uses of phosphoric acid fur food pur- 
poses are in the refining of sugar, and also as an ingre- 
dient of certain mineral waters. The phosphoric aci:t 
used at sugar makers, such as Messrs. Lyle’s, was of 
the kind known as “commercial,” the price of which 
is about 3d. a Ib., and has to be distinguished from 
“chemical” acid, the price of which is from 1s. to 
1s. 3d. a lb. The commercial acid is made from sul- 








* Now see Avpendix, No 
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Appendix 24, phuric acid and bone ash or natural phosphate, the 


proportion of acid used to the total phosphoric acid 
produced being (Mr. Voss) about 70lbs. sulphuric acid 
to 100 lbs. phosphoric acid. 

With regard to “chemical” acid, which may be pre- 
sumed to be the acid habitually used by druggists, I 
was informed by Mr. Voss and Mr. Tyrer that no risk 
of introduction of arsenic arose in the process of its 
preparation from phosphorus. 
remove any lead, the dilute acid before concentration 
is subjected to prolonged treatment by a stream of 
sulphuretted hydrogen which would remove arsenic if 
it were there. Messrs. May and Baker, who buy 
‘chemical phosphoric acid, inform me, however, that 
the foreign samples referred to above as being occa- 
sionally arsenical, are supplied to them as “ chemical 
acid.” 


“ Phospho-Citric” and “ Liquid Tartaric” Acids. 

A commercial substance called phospho-citric acid is 
largely used in the preparation of temperance drinks as 
a substitute for citric or tartaric acid. I am informed 
by chemical manufacturers that it consists of a mixture 
of commercial phosphoric acid, about 85 per cent., and 
citric acid, about 15 per cent. Commercial phosphoric 
acid is also sold to temperance drink manufacturers 
under the name of “ liquid tartaric acid.” Dr. Niven 
in his evidence before the Commission (535) stated as 
regards a particular firm which manufactures phosphoric 
acid for mineral water makers that he knew the origin 
of the acid and the bone ash from which the phosphoric 
acid is prepared, and that he did not think there would 
be any arsenic present. 


PHOSPHATES. 


The liability of phosphates of various bases to con- 
tain arsenic is also generally recognised. 

I understand from Nr. Tyrer that certain chemical 
manufacturers prepare phosphates (for example, phos- 
phate of soda) with phosphoric acid obtained by the 
combustion of phosphorus, and that in this instance the 
phosphate weuld be practically free from arsenic. 

On the other hand, cheaper varieties of phosphates 
are not so prepared ; the acid phosphates used in baking 
powder and the like are more usually obtained from 
bone ash or natural phosphate during the process of 
making superphosphate of lime, and, in consequence, 
are liable to contain arsenic. Mr, Tyrer stated that 
before the 1900 epidemic no particular care, as far aa 
he was aware, was taken in the selection of the sul- 
phuric acid employed to manufacture acid phosphates 
for making baking powders or for other food purposes. 
One large firm of wholesale chemists whom I visited had, 
at the time of the Manchester epidemic,-tested a large 
stock of phosphate of soda, and returned it to the agents 
who supplied it in consequence of the arsenic it con- 
tained; in ordinary circumstances, this phosphate of 
soda would have been supplied to druggists or to food 
manufacturers. Another firm, who manufacture for 
druggists, informed me that they not infrequently reject 
samples of phosphate of soda for the same reason. 

Large quantities of arsenic were reported early in 
1900 in certain samples of phosphate of soda; some of 
these are given by analysts who have made returns to 
the Commission as follows :— 


Professor Campbell Brown: ° 
One sample rock phosphate, a trace of arsenic. 
Mr, W. W. Fisher: 


Phosphate of soda containing arsenic equal to :0724 
per cent., or 5 grains to 1 lb. 


Mr, W. F. Lowe: 

Four samples of phosphate of soda, containing re- 
spectively 4:06, 1:96, 1°96, and 0°7 grains of 
arsenic per lb. 

Mr. L. Reed: 


Two samples of phosphate of soda containing -02 per 
cent. of arsenium. 


Mr. F. W. Stoddart : 


Three samples effervescing phosphate of soda con- 
taining respectively a trace of arsenic, 83 ers. per 
lb., and 34 grs. per |b, 


Mr. T. H. Walker: 


Three samples of phosphate of soda containing 1 
part of arsenic in 200,000 to 1 part in 100,000. 


Moreover, in order to- 


ROYAL COMMISSION ON ARSENICAL POISONING: 


I gather that the more grossly contaminated of these 
samples examined in 1900 probably came from one source, 
where the presence of arsenic was due to the accidental 
admixture of sodium arsenate with sodium phosphate. 
Attention having been directed, however, by this occur- 
rence to arsenical contamination of phosphates in 
general, it was found that a large proportion of phos- 
phates on the market also contained arsenic in varying 
degrees. I have no knowledge of the origin of the several 
arsenical samples referred to in the above list, but it 
is probable that the smaller proportions referred to were 
in samples not connected with the accident mentioned. 
Mr. Lowe informs me that the sample of sodium phos- 
phate in which he found 0°7 of a grain per lb. was of 
this nature. It is right to add that Mr. Stevenson, who 
purchases phosphates on a large scale, informed me that 
recently phosphates have been much more satisfactory 
as regards arsenic than formerly. 


The principal use of phosphates for food purposes, as 
has been indicated, is in the manufacture of baking 
powders, self-raising flour, and the like. 


Tartaric Acr. 


That this acid is likely to be contaminated with 
arsenic has been stated to the Commission by Mr. Davis 
and Mr. Lawrence Briant. A similar statement has 
been made by Dr. Campbell Brown in his Analysts 
Return. In the British Pharmacopeia the liability of 
tartaric acid to arsenical contamination is also men- 
tioned. In the British Pharmacopeia it is laid down 
that tartaric acid should yield no reaction with 
the pharmacopeial qualitative tests for arsenium. 
To what extent a minute quantity of arsenic in a gramme 
of substance might escape notice by these qualitative 
tests, I am unable to say. I have not any reference to 
the quantity of arsenic found in tartaric acid, except in 
the evidence given before the Commission by Mr. Law- 
rence Briant, who found 1-30th and 1-50th of a grain of 
arsenic per lb. 


An important manufacturer of tartaric and citric 
acids informed me that notable quantities of arsenic have 
been found in foreign makes of tartaric acid; he, how- 
ever, did not state any specific proportion of arsenic 
which had been determined. 


As to the source of arsenic, the following information 
obtained from Messrs. Bennet, Lawes and Co., may be 
noted. In the manufacture of this substance from 
wine lees, hydrochloric acid is used in the first part off 
the process, which consists in decomposing the acid 
potassium tartrate in the lees, and recovering the tar- 
taric acid as calcium tartrate. The latter is treated 
with sulphuric acid, forming sulphate of lime and tar- 
taric acid. The solution of tartaric acid is purified by 
sulphuretted hydrogen, the principal object of which is 
to precipitate lead derived from the pans. The tartaric 
acid obtained after sulphuretted hydrogen treatment 
may be dried and powdered; or, if a pure crystallised 
article is needed it is redissolved and recrystallised, 
being subjected to additional sulphuretted hydrogen 
treatment. 

A great difficulty in making tartaric acid is to insure 
its freedom from lead. At Messrs. Bennet, Lawes’ 
works, the test employed to ensure sufficient removal of 
lead is to pass through a sample of the liquor from 
which the tartaric acid is to be crystallised, sulphuretted 
hydrogen five times as strong as that employed in the 
process. Such a test, it is claimed, would equally ex- 
clude any arsenic, which at these works would be 
detected if as much as ‘0002 per cent. were present. The 
test is applied by the chemist at the works. The sul- 
phurie acid used at these works is guaranteed to be 
made from Sicilian brimstone or from spent oxide, and, 
together with the hydrochloric acid, is tested by sul- 
phuretted hydrogen before use. At these works it is 
the custom to preserve for reference a number of small 
samples of the finished article from day to day. The 
presence of arsenic in considerable amount in tartarie 
acid, if this in fact occurs, would seem readily accounted 
for by neglect of such precautions as those just indicated. 
And that the quantity of arsenic that could be intro- 
duced under these circumstances might be considerable 
may be judged from the fact that, as Mr. Bennet im- 
formed me, the quantity of sulphuric acid used to pro- 
duce 1 ewt. of tartaric acid at his works, is 190 lbs,, and 
that, in the opinion of his chemist, the mere process 
of crystallisation, without sulphuretted hydrogen treat- 
ment, could not be depended on to remove arsenic intra 
duced by contaminated acid. 
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Use of Tartaric Acid in Food. 


This acid is largely used as an ingredient of various 
temperance drinks, lemonade powders, effervescing 
powders, sherbet, and the like. It is also employed to 
invert sugar in the manufacture of sweets, and it is an 
important ingredient of baking powders. 


Crrric Ac. 


The liability of citric acid to contamination by arsenic 
has been frequently referred to by witnesses; like tar- 
taric acid, it arises from the use in its manufacture of 
sulphuric acid. I have not, however, met with any 
‘statements as to the quantity of arsenic determined in 
particular samples. In the British Pharmacopceia, 
-arsenic is not mentioned as being a contamination which 
should be looked for in citric acid. At Messrs. Bennet, 
Lawes and Co., citric acid is made by the action of 
‘sulphuric acid on citrate of lime in much the same way 
as tartaric acid from calcium tartrate, the same pre- 
cautions as to selection of acid and treatment by sul- 
phuretted hydrogen being followed. The sulphuretted 
hydrogen in this case is passed through the solution out 
of which the citric acid is to be crystallised two or more 
times before crystallisation, till the solution gives no 
“yeaction for lead.” The test employed is the same as 
in the case of tartaric acid, and similarly it is claimed 
that it ensures freedom from more than -:0002 per cent. 
-of arsenic. 

In estimating the liability of citric acid to contain 
arsenic, in the absence of suitable precautions, it may 
be useful to note that at Messrs. Bennet and Lawes’ 
works about 135lbs. of sulphuric acid are used to pro- 
-duce 100lbs. of citric acid. 


Use of Citric Acid in Food. 


Citric acid is an ingredient of various temperance 
drinks, flavouring syrups, artificial lemonade, lemon 
-erystals, etc. 


SuLpHUROUS ACID; SULPHITES AND BISULPHITES ; 
Acrtric Aci. 


The liability of these substances to contain arsenic 
has been mentioned to the Commission (sulphites, 
Briant, 7232; acetic acid, Davis, 6453), but no instances 
in which notable quantities of arsenic have been de- 
tected in them have been mentioned either by witnesses 
-or by public analysts in their returns. 
It is perhaps hardly necessary here to deal with them 
in detail, as the degree of such liability appears slight, 
-and as the proportions of these chemical substances 
which enter into foods is relatively small. As regards 
sulphurous acid and sulphites, I ascertained from one firm 
manufacturing it that the sulphur dioxide is passed 
»through washing bottles. The firm claimed that this 
would prevent arsenic, if any, which might accidentally 
come over, from contaminating the finished product. 
Mr. Briant in his evidence (7233) informed the Commis- 
sion that washing the gas is universally practised, and 
affords a sufficient safeguard against arsenic. 
Sulphurous acid is used at sugar refineries ; sulphites 
-and bisulphites are largely used as preservatives in 
“British wines,” beer, and temperance drinks, lemon 
_juice, ete. 
_ As regards acetic acid, it may be possible that in its 
preparation by the action of sulphuric acid on acetate of 
soda or lime, some arsenic, if present in the sulphuric 
acid, would come over with the distillate, although the 
temperature of distillation is «below the volatilising 
“point of arsenious oxide. But I understand it is usual 
~to conduct the distillation in silver coils. The chemist 
-of Messrs. Beaufoys (who manufacture acetic acid on a 
large scale) stated that it is essential to the process to 
take strict precautions as regards the purity of the sul- 
phuric acid employed, and that such precautions include 
securing freedom of the acid from arsenic, which if 
present would lead to corrosion of the silver. 
Acetic acid is used in the preparation of certain cheap 
vinegars, especially foreign, and also in the manufacture 
~ef pickles. 
' Borax anv Boric Acm. 


From evidence given before the Commission, it ap- 
pears that borax and boric acid have frequently been 
found contaminated with arsenic. Dr. Stevenson in his 





evidence (Q. 2358) stated that no sample of boric acid Appendix 24, 


or borax examined by him was free from arsenic ; the 
largest amount he found in borax was 0°35 of a gra: 
per lb. (005 per cent.). In his return ito the Commission 
as Pubiic Analyst, he has also stated that he examined 
19 samples of borax, containing from -0003 to -003 per 
cent., equivalent to from 1-50th to 1-5th of a grain per lb. 
Mr. Dyer, Public Analyst for Leicestershire, states that 
in seven samples of borax he found from 1-100th to 1-6th 
of a grain per lb. 

The liability of borax to contain arsenic is recognised 
in the British Pharmacopeeia, a qualitative test being 
prescribed for the pharmacopeeial article. The British 
Pharmacopeia does not mention arsenic as a contamina- 
tion to be looked for in the case of boric acid, 

As regards the probable source of the arsenic, Mr. 
Locke, Secretary and Managing Director of the Borax 
Consolidated Company, informs me that in his experi- 
ence arsenic in small amounts is almost always present 
in borax. He attributed its presence to the fact that 
the borate of lime, from which borax is chiefly made, 
occurs in volcanic regions, and said that he thought the 
frequent presence of sulphur in natural borates, which 
no doubt is due to the washings of volcanic debris, gave 
a clue to the probable origin of the arsenic. Mr. Locke 
said that it was possible to eliminate arsenic from borax 
by repeated recrystallisation, but that it was a very 
costly procedure, and, as a matter of fact, the borax in 
general use, for food and other purposes, is not so 
treated. Much of the borax which is termed “ commer- 
cially pure” contained, he thought, on an average, from 
1 part of arsenic in 30,000 to 1 part in 50,000 (about 4+ 
to 1-7th of a grain of arsenic per lb. of borax). Chemi- 
cally pure borax, which would be demanded for drug 
purposes, costs about £5 a ton more than the commer- 
cially pure article.* 

Borax is now usually made by boiling the natural 
borate of lime with carbonate of soda. Boric acid is 
made from the same crude borate of lime by the action 
of sulphuric acid, the boric acid being left in solution, 
and then crystallised. The amount of sulphuric acid 
used in the process varies according to the amount of 
lime in the crude article. As arule, about 1 ton of sul- 
phuric acid is required to produce 1 ton of boric acid, 
but occasionally more is needed, as much as 2,700 lbs. 
yer ton being sometimes employed. In the event of 
insufficient care being taken in ithe selection of the 
sulphuric acid, there would seem to be liability of con- 
siderable additional contamination from arsenic arising 
in this way. The sulphuric acid used at the various 
works of this company is, I was assured, carefully tested 
for arsenic before use. Like borax, boric acid can be 
freed from arsenic by repeated crystallisation. This 
would increase the price by from £5 to £9 a ton, con- 
stituting “chemically pure” boric acid, which would 
be demanded for druggists’ purposes. The boric acid 
in general use for food purposes, however, is not the 
“chemically pure” acid. Mr. Locke informed me that 
the commercial acid contains on the average somewhere 
about 1 in 75,000 to 1 in 100,000 (1-11th to 1-14th of a 
grain of arsenic per Ib.). 


Use of Borax and Boric Acid in Food.—Borax and 
boric acid are largely used in preserving meat (especially 
hams and bacon) and other food products, particularly 
milk and butter. 


GLYCERINE. 


The liability of glycerine to contain arsenic appears 
to be generally recognised, and is referred to by several 
public analysts who have made returns to the Commis- 
sion. Arsenious oxide is stated to be readily soluble in 
glycerine, forming a compound C,H,AsO, tritenyl 
arsenite (Allen’s Commercial Organic Analysis, Vol. IT., 
Part I., page 305). In the case of glycerine prepared 
from soapmakers’ lyes, the principal source of the 
arsenic is the hydrochloric acid used to treat the crude 
glycerine first obtained. In the case of glycerine pre- 
pared by hydrolysis, the use of sulphuric acid appears 
to give an opportunity of arsenical contamination. 


From data kindly supplied by Mr. Moore, of Liver- 


‘pool, who has considerable experience of analysing 


glycerine, this substance when prepared by hydro- 
lysis is seldom found to contain notable amounts of 
arsenic, whereas the commercial glycerine from soap- 
makers’ lyes habitually contains arsenic.t The latter, 
however, for food and domestic purposes undergoes a 





* The price of borax and boric acid fluctuates: the following are said to be current prices of the commercially pure 
~ articles per ton :—Borax (crystals), £13 ; (powder), £14. Boric acid (erystals), £22 ; (powder), £24. ie pee Se 
+ The temperature of distillation of glycerine is high (200° C.) and arsenic is volatilised when glycerine is distilled. 
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x 24, process of de-arsenication which, if thoroughly applied, 


can produce an article as free from arsenical contami- 
nation as hydrolytic glycerine. De-arsenicated gly- 
cerine costs about £10 a ton more than glycerine not 
so treated.* Mr. Moore stated, however, that the 
degree of de-arsenication effected varied greatly at the 
works of various glycerine distillers. 

The Gutzeit test of the British Pharmacopeia, 1898, 
constitutes the only official limit of arsenic in glycerine 
for domestic or drug purposes, and it is considered by 
no means stringent. Mr. Marshall, Public Analyst of 
Rochdale, has recently met with samples of glycerine con- 
taining 1-50th grain arsenious oxide per lb., which gave 
no indication by this Pharmacopoeial test; Dr. Campbell 
Brown gives an instance of a recent sample estimated 
to contain between 9 and 11 parts arsenious oxide per 
million (up to about 1-13th grain per lb.), which 
passed the Pharmacopmial test; moreover, he 
has added to glycerine amounts of arsenic up 
to 1-60th grain per lb., without obtaining any re- 
action by the test. Mr. Moore has occasionally met with 
larger amounts of arsenic than the above in glycerine 
sold for food or domestic purposes, the highest quan- 
tity recently found being 1-7th grain per lb. 

Some few years ago a considerable number of it- 
stances were recorded where the amounts of arsenic 
found in glycerine were conspicuously high. I have 
appended to this report a letter on this subject which 
Dr. Campbell Brown has kindly written, and which 
gives a number of useful references. Among quan- 
tities therein mentioned I note samples, referred to in 
“Pharmaceutical Journal,” 1889, p. 205, in which 
the amounts of arsenic determined were from 1 in 6,000 
(about 1 and 1-6th grain per lb.) to 1 in 2,500 (about 
3 grains per lb.). Tn 1899 also, samples both English and 
foreign, intended for pharmaceutical purposes, were 
tested by Siebold. The majority contained from 1 part in 
4,000 to 1 part in 6,000. Dr. Brown also gives refer- 
ences to several other instances in which large quantities 
of arsenic have been found by other observers. Mr. 
Fairley, of Leeds, examined in 1894 samples of glycerine 
taken in Leeds, with the following results: one con- 
tained 4 grains of arsenic per lb., another 2 grains, two 
others contained 1°75 grains, while seven contained 
traces, 

T understand from Mr. Moore that, although the num- 
ber of soapmakers in this country is large, they do not 
as a rule manufacture glycerine for sale, but sell crude 
glycerine to glycerine distillers, of whom there are about 
a dozen in this country. In his belief it is now rare 
for any of these firms to issue an article for food or 
domestic use which transgresses the Gutzeit test of the 
British Pharmacopeeia, and the majority have far less 
arsenic in such glycerine than the above test would 
allow. He pointed out, however, that glycerine for 
domestic use is frequently imported. Some varieties 
of foreign glycerine are manufactured by well-known 
firms, but others come on the market merely as 
“olycerine,” with no label or other indication of their 
origin. In certain of the latter he had found arsenic, 
but could not recall the proportion. 


Use of Glycerine for Food Purposes. 


The principal use of glycerine for food purposes 
which I have met with is as an ingredient of cakes 
and in the manufacture of certain forms of sweets. 
It is used in certain temperance drinks and in making 
meat extracts, also as an addition to wines. t It is, of 
course, given as a drug, the maximum pharmacopeial 
dose being 2 drachms. It is not infrequently taken, 
however, in larger doses than this. 


MINERAL SUBSTANCES USED FOR COLOURING. 


The liability of oxide of iron to contain arsenic has 
been mentioned to the Commission by Mr. Hehner 
(7951-7953), who pointed out thet this oxide used as a 
colouring matter for food might contain 1-10th grain or 
more of arsenic per lb. I gather from his evidence 
that the pigment to which he referred was derived 
from the residue obtained in the manufacture of fuming 
oil of vitriol by the distillation of sulphate of iron. 
He has also stated that arsenic may be found in pig- 
ments composed of oxide of manganese (10210). 


_ Asample of a mineral pigment, “ Bole Armenia” (which 
in the belief of the manager was a natural earth), ob- 
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tained last year at one of the London “Stores,” was: 
found by Dr. McGowan to contain over 4-5th grain of 
arsenic per lb. I have no reason to believe that the 
amount of arsenic in this sample is exceptional, and it is. 
possible that at times it may be exceeded. Bole 
Armenia, I learn from a colour maker, consists of 
oxide of iron mixed with whitening. 


Bole Armenia, oxide of iron, and other mineral pig- 
ments, are extensively used in colouring sausages, 
anchovy sauce, etc. 


“ Coan Tar’ Corouring MatTrers. 


The liability cf certain pigments known generally 
as “aniline dyes ’ to contain arsenic, has occasional!; 
been mentioned to me in the course of my inquiries. 
I gather, however, that so far as such liability arises. 
from the use of arsenious acid in the actual prepara- 
tion of the dye, at the present day it is practically con- 
fined to magenta pigments, and that much magenta is. 
made without the use of arsenic. According to Mr. 
Allen (Vol. III, Part 1, p. 283) and others, arsenic has. 
been found present in commercial magenta in consider- 
able proportions, and at one time as much as 6% per 
cent. was met with. 


It is possible that the use of large quantities of sul- 
phuric acid in the manufacture of coal tar colours or 
other processes by which they are prepared may occa-- 
sion risk of introducing arsenic, and, in point of fact, 
T understand from Mr. Hehner and from Mr. Good- 
fellow (consulting chemist to the Confectioners’ Union) 
that arsenic is frequently found in many.t As to the 
origin of the arsenic, however, I have made few inquiries, 
in view of the minute amounts of these pigments. 
necessary to give the required colour to a large amount 
of the finished product. There are two references in 
the Report of the Departmental Committee on Food 
Preservatives, etc., to arsenic having been looked for 
and detected in colouring matters used in food, namely, 
in a colouring varnish used for smearing hams ip 
Gothenburg (Report, p. 273), and in a chemical pre- 
paration for food called Kolichayam, used in Ceylon 
(Report, p. 278). 


GLUCOSE. 


Having regard to the considerable evidence which. 
has been given to the Commission respecting the manu- 
facture of glucose, and its liability to become contamin- 
ated by arsenic in the absence of suitable precautions, 
it will suffice if I here summarise certain points which 
have already been before the Commission, and add a 
few further notes. 


Quantity of Sulphuric Acid used in the preparation. 
of Glucose in this country:—At Messrs. Bostock’s (Tat-- 
tersall), 6 per cent. ; at the Manbré Co.’s (Q. 7355), 
less than 2 per cent. ; at Garton Hill and_Co.’s (Q. 
6059), 44 to 8 per cent., average 5 per cent. In general. 
(Salamon, Q. 1466), 6 per cent. In general (Delépine, 
Q. 5239), 4 to 6 per cent. 


The above are “solid” glucoses manufactured im. 
this country almost solely for brewing purposes. 

The quantity of sulphuric acid used in preparing. 
German solid glucose for brewing purposes is stated by 
Mr. Wahl to be “considerably less than 2 per cent.” 
(Q. 7432). This smaller percentage, he informed the- 
Commission, was attributable to the purity of the potato» 
starch employed, and to the consistency of the liquid 
treated. 


With regard to the-manufacture of American solid” 
glucose used for brewing purposes, little evidence has. 
been. received by the Commission. From information 
given me by Mr. Heron, and in a letter from Mr. 
Mahana of the Glucose Sugar Refining Co., Chicago, 
which Mr. Heron has forwarded, it is claimed that 
sulphuric acid is now seldom employed, hydrochloric 
acid having been substituted for several years in 
American glucose factories. If this is so, it might be 
expected that such glucose would show on analysis a 
higher. proportion of chloride than the glucose prepared 
by sulphuric acid. I have no information, however, to 
show whether or not this is the case, nor have I been 
able to obtain information as to the proportions of the 
hydrochloric acid employed for the purpose. 





x1 2 rel : . . . . . A 
The price of unpurified glycerine varies, and is, of course, related to its specific gravity. -I am informed that £50 a 


ton ‘is a usual figure. 


t The addition of glycerine to wines is prohibited in France and Denmark. 
+t Compare Appendix No. 27 and Dr. McGowan’s Appendix No. 25, which give results of analyses of colouring matters= 


made since this report was written.—H. H. S., July 1903 
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Amounts of arsenic found in solid glucose.—The follow- 
‘ing data reported to the Commission may here be 
noted : — 


In Bostock’s Glucose :— 


_— 





Per cent. |Grains per |b. 





‘013 to °047 | 0°89 to 3:28 


“Government Laboratory = - 


Mr. Gordon Salamon - : - | °04 to :07 2°8 to 4:9 
Professor Delépine — - - - | 015 to ‘095 | 1:05 to 6°6 
Mr. E. W. T. Jones - - - 023 16 





Professor Campbell Brown - | 008 to *131 | 0°56 to 9°17 








In Glucose other than Bostock’s :— 

















Asy Ox. 
Per cent. |Grs. per lb. 
“Government Laboratory : 
Sample from Paisley Sugar Co., 0013 09 
November 1901. 
Professor Campbell Brown: 
- 1 Sample not from Bostock’s - 004. 28 
2 Samples not from Bostock’s "0025 175 
Mr. Estcourt ; 
1 Sample of German Glucose “0014 
Professor Delépine ; 
1 Sample not from Bostock’s . - 00007 "005 
1 Sample not from Bostock’s 0001 ‘007 








_ Traces of arsenic in glucose other than Bostock’s 
(quantities not specified) have been reported to the Com- 
missicn by Mr. Miller (3541), Mr. Stein (5178), and by 
Dr. Stevenson (2480) in the case of old glucose of foreign 

- origin. 
Observations by Clouet and Ritter as to arsenic in 
_glucose in 1876 or earlier have also been reported to 
the Commission. Prof. Delépine (table 12) quoted 
Ritter as finding from :0013 per cent., or ‘09 of a grain 
per lb. of arsenic to :014 per cent., or about 1 grain 

per lb., in German glucose, 


Precautions against arsenic at glucose factories. 


The precautions (as regards the quality of acid used, 
- and the testing of the finished product for arsenic) which 
were taken at British and German glucose fastories 
before the epidemic of 1900, and those which have since 
been taken, have been stated by many witnesses to the 
Commission. References: Salamon (1435—1457), 
Francis (7347—7352), Garton (6122) (6126—33), Wahl 
- (7470) (7473) (7476), Stein (5186). 
As regards American glucose, Mr. Mahana states 
without specifying details that stringent precautions 
_ against arsenic in the hydrochloric acid used are taken 
in the factories controlled by the Glucose Sugar Refin- 
ing Co. 


Arsenic in liquid glucose.—The solid glucose referred 
to is seldom used for food purposes other than brewing. 
“For these other purposes the glucose used is in the 
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form of syrup, termed “liquid glucose.” ‘The syrup 
is not manufactured in this country, but comes almost 
entirely from America, and what is not American comes 
fron Germany. ‘The liability of hquid glucose to con- 
tain arsenic, however, and the precautions taken and 
necossary to guard against that risk are substantially 
the same as with the solid product used for brewing. 

Mr. J. Heron lately found arsenic in samples of 
American liquid glucose. In June, 1902, he found as 
much as 1-25th grain of arsenic per Ib. in one sample, 
and condemned its use.” He attributes the presence of 
the arsenic to the use of soda ash in neutralising. On 
his suggestion, the ash used at the American works was 
analysed, and was found arsenical. 


Mr. Ling, in his evidence (Q. 10,576) stated he had 
found quite recently, in 1902, 1-12th grain per lb. in a 
foreign glucose, either American or German, he could 
not say which. 


Use of Glucose in Food Materials other than Beer. . 


Liquid glucose is used, in greater or less proportion, 
in the preparation of the following, among other, articles 
of food :— 


Sweetmeats, jams, marmalade, table syrup, liquorice, 
fruit syrups, temperance drinks, some clarets and British 
wines, biscuits, gingerbread, vinegar. 


Guarantees. 


It will be convenient here to note the nature of the 
demands which I ascertained were being made by certain 
English firms manufacturing some of the above sub- 
stances. The larger number, in consequence of the 
“beer scare,” took steps to ascertain by analysis (about 
the end of 1900) that the glucose which they were then 
using was free from arsenic. Since then they have been 
content to require from the glucose mercl.ant or middle- 
men a guarantee in general terms that glucose supplied 
is, or will be, free from contamination. This may be 
done in various ways: for example, it may be stipulated 
in a contract, or by a written assurance, or (most com- 
monly) the food manufacturer accepts an invoice with a 
statement (printed or stamped on it) that the glucose is 
free from arsenic. 


In my previous evidence (Q. 8794), I referred to the 
somewhat loose manner in which such guarantees are 
given by merchants and middlemen. The chief glucose 
merchant I visited informed me he does not have the 
glucose analysed, but sells on a guarantee from manu- 
facturers. He finds the buyers do not require a guar- 
antee with each parcel or consignment of glucose, but 
are content with a general guarantee, 
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One firm of confectioners whom I visited, however, . 


now require a specific guarantee relating to each con- 
signment delivered. Certain other firms (since the 
“beer scare”) have-from time to time caused samples to 
be analysed, and in three instances I found that such 
analyses were being made frequently and systematically. 
I have heard of no instance in which any glucose was 
tested for arsenic by a food manufacturer before the 
epidemic of 1900. 

I may here record my impression, derived from recent 
discussion with various users of glucose, that their 
present tendency is rather in the direction of relaxing 
than of strengthening the checks on the guarantees of 
the glucose vendors, which can be secured by analysis 
made by their own chemists. At one large confectionery 
works I was informed by the secretary that since he had 
been there, namely, for six months, glucose had not been 
analysed, and that he had no knowledge of its being 
analysed before he went there. At these works the glu- 
cose is bought under a guarantee, but only of quality, 
not of freedom from arsenic. 
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The following summary of precautions taken to ensure freedom from arsenic since the Manchester epidemic at 
certain large firms visited, other than brewers using glucose, may be usetul :— 





Glucose bought under 
Firm visited. | Guarantee of Freedom from 
Arsenic by Vendor. 


Tests applied for Arsenic since 1900 
by Firms purchasing Glucose. 





A. Confectioners, London - “ ~ 1 Wes 2 é ‘ 


B. Confectioners, Bristol 


C. Confectioners, London’ - 


D. Mineral Water Makers -  -~— - | Vesa PEt: 

E. Chocolate Makers, Bristol - | Yes, subject to analysis - - 
F. Confectioners, London - S - | Viess = . é 

G 


. Provision Manufacturers - - al Yes - 

H. Cake and Biscuit Makers, Reading | Yes 

J. Cake and Biscuit Makers, Bristol  - | Yes - > 

J. Vinegar Maker, Bristol - ii: | Yes - - - 
K. British Wine Manufacturer, London | Yes 

L. Jelly Makers, Maidstone - -| Yes - 


M. Confectioners and Makers of | No - 2 = 
Golden Syrup, London. 








Yes, but rely on analysis - 





- - - | Every consignment tested by their own 
chemist, and oceasionally tested by an 
independent chemist. 


Every consigninent tested by their own 
chemist. 


- At date of first visit, no. Atsub- At first occasional tests by outside 
| sequent visits, yes. 


chemists. Now the firm have engaged. 
an analyst at their own works. 


- - - - Tested by their own chemist. 
Oceasionally tested by public analyst. 
. E = - Once tested by Dr. Dupré. 
- . - Once tested. 
Occasionally by the public analyst. 
- - - Once tested. 
- - - Never tested. 
- - - Never tested, 
Never tested. 


- - | None. 


| 


eer en SE 


With regard to three wholesale mercharts selling Glucose, the following may also be noted— 











Firm. Guarantee of freedom from Arsenic. 


Tests applied. 





N., London - - . - 








Gives to purchaser a guarantee with each | Has had glucose tested, but does not test 
consignment, or a general guarantee, each consignment sold, or even asample 
as may be demanded. 


of each consignment bought. 








O., London - - . - | - ditto - - ditto - - | Do not test. Rely upon a guarantee 
. given by the foreign manufacturer. 
P., London” - - : - - | - ditto - - ditto - - | Do not test. 
Invert Svucar. CaRAMEL. 


The invert sugar, about which the Commission have 


received evidence on many occasions, is an important | 


ingredient of beer. I have not learnt, however, that 
invert sugar, as such, is sold to manufacturers of articles 
of food and drink other than beer, with the exception 
of cider and certain fermented temperance drinks. The 
liability of the brewers’ invert sugar to be contaminated 
by the use of arsenical sulphuric acid has been fully 
before the Commission. The quantity of arsenic re- 
ported in Bostock invert sugar (in the preparation of 
which about. 3 per cent. of sulphuric acid was employed) 
varied as follows :— 


| ee ee 


Per.cent. /Grains perlb. 











Professor Delépine — - - - "02 | 14 

Professor Campbell Brown - | 062 4:3 

Government Laboratory - - 024 to’ 046 | 1°67 to 3°21 
| 





As will be seen below, certain golden syrups and 
articles of confectionery mainly consist of cane or beet 
sugar, inverted bv mineral acids or otherwise. But in 
their manufacture invert sugar is not bought as such, 
but is*prodaced in the process of the manufacture of the 
finished produet. 


The liability of caramel to contain arsenic has been 
illustrated by the evidence which the Commission have. 
received (Miller, Q. 3325 to 3336), Briant (Q. 7268 to~ 
7287). Mr. Miller informed the Commission that a. 
sample of caramel not coming from Bostock’s had been 
found to contain “about as much arsenic as Bostock’s - 
invert sugar.” Mr, sriase had not found more than 
1-100th of a grain per lb. The arsenical caramel in both. 
cases was stated to have been of foreign manufacture. 
1-40th grain of arsenic per lb. in a sample of caramel 
intended to be used for colouring black beer is referred 
to in the Government Laboratory Report for the year~ 
ending March, 1902. ‘ 

The Commission have had evidence from Mr. Briant. 
(Q. 7268, Q. 7286) as to the manufacture of caramel, and ' 
it would seem that many caramels are made from glucose 
either by heat alone or with the addition of alkali. - 
Other caramels are prepared from cane or beet sugar. 

Mr. Heron informed me that both caustic soda and ~ 
caustic potash are used in the preparation of caramel, 
and that the danger of arsenical contamination main} 
arises from the use of these substances. j 


Use of Caramel for Food Purposes. 


Caramel is largely used as a colouring matter in many - 
kinds of food, for example, vinegar, temperance drinks, 
cider, confectionery, and in cooking. Certain manu- 
facturers make a practice of requiring an assurance that 
all caramel applied to them should be made from cane-- 
sugar. 


——— Lr 
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Since the Manchester epidemic demand has been made 
‘by some manufacturers for a guarantee that the caramel 
supplied to them should be free from arsenic, and in a 
few instances this has been checked by analysis. Such 
guarantee, however, is often neither asked for nor 
offered by the vendors. 

I think that, as a rule, manufacturers are less aware 
of the liability of caramel to contain arsenic than in the 
case of gluccse. 


Raw (UNREFINED) SuGar. 


The fact that raw sugar may contain smal] quantities 
of arsenic has been mentioned to me by sugar refiners ; 
the same fact has been referred to by Mr. Hehner 
{Q. 10,209) in his evidence to the Commission on 
June 15th, 1902, when he stated that he had met with 
‘1-100th of a grain of arsenic per lb. of beet sugar. 

On visiting one firm of sugar refiners in July, 1902, I 
found that this subject had engaged the attention of 
their chemists for many months. Raw sugars, cane or 
beet, coming from various countries, had been frequently 
‘tested; sometimes 20 grammes of sugar (the quantity 
recommended by the Arsenic Committee of the Societies 
of Public Analysts and Chemical Industry) being em- 
ployed in the Marsh-Berzelius test, sometimes consider- 
ably larger quantities. The result, broadly speaking, 
‘had been that traces of arsenic were found in many raw 
sugars of different kinds, and from different countries, 
the largest amount detected being about 1-140th of a 
grain of arsenic per lb. of raw sugar. 

The presence of arsenic in raw (came or beet) sugar 
appears capable of being accounted for by the use of 
lime in its preparation. In the first treatment of beet or 
ane juice to remove impurities, etc., lime is added to 
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the juice. The lime is then precipitated by passing 
carbonic acid gas through the liquor. Both lime and car- 
bonic acid are usually derived from a special kind of lime 
kiln, in which the carbonate of lime is burnt with coke. 
There is thus opportunity of arsenic volatilised from the 
coke reaching the sugar liquor, as well as opportunity 
of arsenic from the coke reaching the lime used in the 
process. 

Moreover, if, after the bulk of the sugar has been 
extracted, the residual molasses are treated to obtain a 
further quantity of sugar, the processes usually employed 
(lime, baryta, or strontium processes) consist in adding 
a much larger proportion of lime or other base than was 
used in the case of the beet juice, with the object of 
making a basic “ sucrate,” which afterwards is generally 
decomposed by carbonic acid gas. In these processes, 
therefore, the opportunities of contamination by arsenic 
derived from the base or from the carbonic acid gas would 
seem to be increased. 

I inquired as to two processes of recovering sugar from 
molasses which are mentioned in Thorpe’s “ Dictionary 
of Chemistry”: the alum process, and “ Marguerittes 
process,” in which sulphuric acid is added to the 
molasses to convert all bases present into sulphates. 
Neither of these processes now appears to be in practical 
use. 

Matt. 


Having regard to the amount of evidence given before 
the Commission as to the liability of malt to be con- 
taminated with arsenic, in relation to beer, it is only 
necessary for me to refer here to malt, for the value of 
completeness, as in addition to its use in beer it is used 
as an ingredient in malt extracts and sundry malt 
foods, 
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SECTION If. 





AS TO CERTAIN SPECIAL FOOD SUBSTANCES 


TURE WITH THE ABOVE INGREDIENTS 
CONTAMINATION. 


TREACLE, GOLDEN SYRUP, AND TABLE 
SYRUPS. 


Syrups of this class may roughly be divided into— 


(a) Those in which the principal constituent is cane 
or beet sugar inverted in greater or less degree 
in order to prevent crystallisation. 


(b) Those in which the principal constituent is 
liquid glucose. 


With regard to (a), I subjoin a few notes of a visit to 
Messrs. Lyle, who manufacture golden syrup on a very 
large scale. A syrup is made at the works from raw cane 
or beet sugar. From this syrup, in the process of 
sugar refining, a single crop of sugar crystals is ob- 
tained ; the remainder of the syrup is utilised to make 
golden syrup. It was the firm’s custom at one time to 
completely invert, by means of sulphuric acid, one- 
half of the bulk of this cane sugar syrup, and to add 
to that the other half which had not been so treated, 
but this process has now been discontinued, the plan 
at present adopted being to “ partially invert” the 
whole bulk of the syrup employed. This is done by 
sulphuric acid, of which from 4 to 2 per cent. is 
used. The acid is neutralised by carbonate of lime, and 
the syrup is filtered through animal charcoal, and sub- 
sequently concentrated in vacuum pans to the density 
required. 

At Messrs. Fowler and Co., who manufacture treacle 
on a large scale, the raw material used is imported 
molasses. These molasses are also subjected to a 
“partial inversion,” by means of sulphuric acid, fol- 
lowed by neutralisation and filtration through charcoal. 
Two per cent. of anhydrous sulphuric acid is used. At 
these works no phosphoric acid 1s employed. Neither 
Messrs. Lyle nor Messrs. Fowler add glucose to their 
product. It should be noted that hydrochloric acid is 
employed at these works, and at sugar refineries gene- 
rally, to cleanse the charcoal filters; also that a small 
amount of phosphoric acid may be added to the prepara- 
tion of syrups of this kind. 

The degree of risk from arsenic which syrups of this 
class would entail in the absence of efficient precaution, 
is evidently of the same high order as that presented by 
brewers’ invert sugar (Section I.), and it deserves to be 
remembered in this connection that these are food sub- 
stances which people consume in considerable quan- 
tities. 

Below are notes regarding the precautions against 
arsenic in sulphuric, phosphoric, and hydrochloric acids 
taken at the dates of my visits at the works of the two 
firms above mentioned. 


Purchase wnder guarantee.—At both these works it is 
stipulated that the sulphuric acid purchased should be 
made from Sicilian brimstone. 

This is at both works a precaution taken in conse- 
quence of the Manchester epidemic, and in addition te 
those furnished by the system of testing for arsenic tc 
which I am about to refer. 

Phosphoric acid used at Messrs. Lyle’s was “ com- 
mercial acid,” and was being guaranteed free from 


arsenic. 


Tests for arsenic.—At Messrs. Fowler's, samples of 
sulphuric acid are collected from every carboy of a con- 
signment. An aggregate sample is made up from every 
four samples thus taken ; these are tested by a Marsh- 
Berzelius method, which is said to detect one part 
arsenic per million, the analysis being made by the 
works chemist. If arsenic.js found 1m an aggregate 
sample, each of the four constituent carboys is separately 
analysed. Records of all analyses are kept. 

This plan of systematically testing sulphuric acid for 
arsenic has been easy to adopt as a similar method of 
sampling has been practised for many years as a check 
on the strength of the acid. Before the 1900 epidemic, 
however, it had been the custom at these works to 
occasionally test the sulphuric acid for arsenic. Last 


S, WHICH BY REASON OF THEIR MANUFAC 
APPEAR SUBJECT TO RISK OF ARSENICAL. 


year one consignment of sulphuric acid was rejected. 
as the result of the system of testing nuw employed. 

At Messrs. Lyle’s, a bulk sample representing every 
carboy is tested by the works chemist ; if any arsenic 1s 
found each carboy is separately tested. The test employed. 
is a Marsh-Berzelius. Records are kept of all analyses ; 
these records are kept under the following heads, both 
positive and negative results being recorded: “Date of 
purchase ; No. of carboys ; Sp. gr. ; ‘temp. ; Arsenic .” 
This practice, including the systematic examination for 
arsenic, has been followed by this firm for many years. 

Hydrochloric acid and phosphoric acid are similarly 
tested, and the results similarly recorded. | . 

I was informed that the phosphoric acid used com- 
monly contained minute traces of arsenic, although it 
has lately been supplied much purer than was formerly 
the case. Occasionally consignments of phosphoric acid 
have been rejected as containing more arsenic than is 
considered admissible. 


Storage of acids. — At one works I found that 
all acids when brought into the works are placed 
in a pen, the gate of which is locked, and the 
key given to the chemist ; after he has tested the acid 
for arsenic, and found it pure, he affixes a ‘label to 
each carboy to show it has passed his test, and gives the 
key to the foreman, who can then use the acid ; but if 
in carrying the carboy from the pen to the inverting. 
room the label becomes detached or torn off, the carboy 
is returned unused to be analysed and labelled again ; 
the foreman in the inverting room not being allowed 
to use any carboy without the chemist’s label being: 
attached. : 


The two manufactories above mentioned are the only 
ones which I have visited at which syrups of this kind. 
are prepared, and I am unable to say whether pre- 
cautions against arsenic similar to those which I have: 
detailed are in general use by other manufacturers in 
this country. Mr. Lyle informs me that the total 
number of such manufactories in this country is small— 
he knew of only five altogether. All are large firms. 

Treacle, and golden syrup manufactured abroad, are 
also imported into this country from America. I have 
not obtained any particulars as to the mode of prepara- 
tions of such imported syrups, or as to the precautions: 
taken to prevent contamination by arsenic. 

It is noteworthy that it is the custom of confectionery 
and other firms to purchase golden syrup wholesale, and 
to retail it, with or without the addition of flavouring 
essences, either in the condition in whch itis bought, or 
after dilution with glucose. 

‘At one large firm where this was practised, no steps 
had been taken at any time by the firm to ascertain 
whether precautions against arsenic were being adopted 
by manufacturers of the golden syrup, or whether the 
syrup supplied was free from arsenic. This firm manu- 
factures a “syrup,” in which 15 per cent. of glucose is 
added to the golden syrup purchased—the product being 
sold as “ golden syrup containing 15 per cent. of glucose.” 
The glucose used was American liquid glucose, and 
similarly no precautions had been taken to ascertain 
its freedom from arsenic. 

As regards syrups of class (bj), in which the principal 
constituent is liquid glucose, it is probable that the 
addition of glucose to a substance sold as “ golden 
syrup” or “ treacle,” would be held to be an offence 
under the Sale of Food and Drugs Acts, on the ground 
that the substance demanded by the purchaser under 
these names is solely a cane sugar product. No such 
understanding, however, is implied if the article is sold 
under the name of “table syrup,” “amber syrup,” or 
some similar designation. 

T have not met with any manufactories at which a 
mainly glucose table syrup: is prepared, and hence I am 
unable to indicate what precautions against arsenic are 
taken in purchasing the glucose,used. Table syrups con- 
sisting mainly of glucose are principally made ‘by firms 
who purchase golden syrups (chiefly or entirely a cane 
sugar product), to which they add variable but. large 
amounts of liquid glucose, aie 
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The quantities of glucose which occasionally are em- 
ployed are illustrated by certain recent prosecutions, in 
which a mainly glucose syrup was sold as golden syrup 
or as treacle. For example, on December 19th, 1901 
(“Food Journal,” January, 1902, p. 18), a grocer was 
summoned at Southwark for selling as golden syrup a 
substance containing 15 per cent. cane sugar and 85 
per vent. of starch glucose, and was fined 5s. and costs, 
‘At Fenton, on April 30th 1902 (“Food Journal” May, 
1902, p. 117), a retailer was summoned for selling as 
treacle a substance which contained 70 per cent. of 
glucose, and was fined 20s. 


Presence of Arsenic in Golden Syrup. 


* From the analysts’ returns sent into the Commission 
I find that Dr. Parkes, of Chelsea, and Mr. Embrey, of 
Gloucester, have both found traces of arsenic in golden 
syrup, but no quantitative results are reported. 


SUGAR. 

I have referred in Section I. to the liability of raw (un- 
refined) sugar to contain small quantities of arsenic. 
Such arsenic may, however, be removed almost entirely 
in the process of refining. Mr. Lyle, who has given 
considerable attention to this matter, informed me that 
bis firm was satisfied as the result of numerous experl- 
ments, that in the refining process as adopted at his 
works nearly all the arsenic in raw sugar 1s removed, 
and that this applied equally to other sugar factories in 
this country. The sugar, after crystallisation and re- 
crystallisation, even when obtained from raw sugar con- 
taining such appreciable quantities of arsenic as 1-140th 
grain per lb., failed to show more arsenic than 1 part 
in 20,000,000 (about one 2800th grain per Ib.). It had 
been found that the bulk of the arsenic in such cases 
remained in the residual molasses, which, at these works, 
is disposed of to distillers. 

Although Mr, Lyle had no reason to believe that 
arsenic would come over in distillation, he had taken 
the precaution of ascertaining that the distillers to whom 
he sold molasses of this character did not propose to 

atilise them for making spirit for drinking purposes. 

He added that the experience of the firm’s laboratory 
was to the effect that any arsenic which had escaped 
removal in the process of crystallisation would probably 
‘be reduced by the subsequent filtration through char- 
coal, 

An instance has come to my knowledge in which the 
chemical adviser of a large firm of English sugar refiners 
analysed a number of samples, selected as representing 
refined sugar of different origin, English and foreign, for 
arsenic. The results, so far as regards loaf sugar or 
‘brown sugar from English refineries, accorded with the 
statement made to me by Mr. Lyle: the largest amount 
-of arsenic in any instance being estimated as no more 
-the 1-1000th grain to the pound. In the case of brown 
sugar coming from various parts of the West Indies, 
‘however, the amount of arsenic determined was, in some 
instances, larger than had been anticipated. Many 
‘samples appeared to be completely free from arsenic 
when a Marsh Berzelius test was used, which was 
capable of detecting 1-1000th grain to the pound. A 
few, however, contained amounts such as 1-300th grain 
of arsenic to the pound, while five samples of different 
origin contained from about 1-70th to 1-50th grain of 
arsenic to the pound. 

These tests have only recently been made, and I have 
not yet obtained any certain information as to the 
manner in which particular West Indian brown sugars 
may receive the larger proportions of arsenic referred to. 

The results that I have seen suggest that the liability 
' arises only in the case of certain factories, and does not 
necessarily accompany the process of manufacture as 
generally carried out in the West Indies. _ 

I have mentioned the use of sulphuric acid as a colour- 
ing matter of West Indian sugars. Another colouring 
matter, the use of which in these sugars was con- 
sidered by the Departmental Committee on Food Pre- 
servatives, is chloride of tin, and it is possible that this 
‘salt, as obtained commercially, may contain arsenic. 

T am informed also that in the process of manufac- 
turing West Indian brown sagar, large quantities of 
phosphoric acid may be used to precipitate lime salts. 
"This practice would occasion risk of arsenical contamina- 
tion in the absence of suitable precautions, 
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GELATINE. 
No information has come to my knowledge, from the 


Public Analysts’ returns or otherwise, that arsenic has — 


been looked for or detecced in gelatine; but, having 
regard to the extensive use of mineral acids in its pre- 
paration, I have made a few inquiries concerning its 
manufacture, and for this purpose visited the works of 
two important gelatine manufacturers—A and B. 

At the places visited, gelatine is made in three 
ways :— 

(a) Without the use of mineral acid—by the action of 
lime and then of caustic soda on hides which are sub- 
quently washed and boiled. In this process the hides 
are soaked in lime for 10 days, then cleaned and washed ; 
they are then cut up into small pieces and soaked in 
caustic soda, again well washed, heated with water in 
steam jacketed vats, the resulting liquor being eventu- 
ally evaporated in vacuum pans to the proper consistency 
and poured on to glass slabs to cool. 


(b) By the action, first of lime, and then of hydro- 
chloric acid, on hides, which are afterwards washed and 
boiled. In this process the hides are soaked for 14 weeks 
in a solution of lime; they are then washed and treated 
with hydrochloric acid and water, 120lbs. of acid to 
3 tons of hides. The hides remain in the acid water 
48 hours ; they are then washed with water (but not with 
alkali) to remove the acid, boiled, the liquor evaporated, 
and cooled in pans. 

(c) By the action of hydrochloric acid on bones. In 
this process the bones are put into large vats, and a 
solution of hydrochloric acid (proportion not given) 
poured on to them. They are left to soak till all the 
lime salts are dissolved out of the bones; the resulting 
“ osseine” is then washed and treated with caustic soda 
in the same way as the hides in the second part of the 
process (a). 

Assuming that a highly arsenical acid were used in 
the preparation of gelatine by the process b and c 
above, it would seem probable that the risks of arsenic 
reaching the finished product is largely diminished by 
the treatment employed after the acid has been added. 

At neither of these works had the question of con- 
tamination of gelatine by arsenic contained in the acid 
arisen, At manufacturer A’s the acid was bought as 
“chemically pure,” but it had never been tested. At 
manufacturer B’s the acid was neither guaranteed nor 
tested. 

I understand that the bulk of gelatine used by con- 
fectioners in this country is imported from abroad. 

The pure white colour of the German gelatine, so 
much used and asked for by makers of confectionery 
and table jellies in this country, is produced by the 
direct addition of sulphurous acid to the finished 
product. 

A sample of gelatine taken at the works of manufac- 
turer B, and also a sample of German make which I 
obtained, have been sent to Dr. McGowan, who has also 
had samples of gelatine, prepared for making into table 
jellies, from Messrs. A. Dr. McGowan’s report on the 
samples is not yet to hand.* 


JAMS AND MARMALADE. 

Various witnesses before the Commission have stated 
that they examined jams for arsenic after the 1900 
epidemic with negative results, and similar statements 
appear in the returns made by several public analysts 
to the Commission. Nevertheless, it appeared de- 
sirable to make some enquiries as to the precautions 
taken at jam factories with regard to the purity and the 
quantity of the glucose employed. For this purpose 
IT visited five London factories and one in Bristol. 

_ Jams may be divided into— 
(a) Those made exclusively with cane or beet sugar. 
(b) Those made with cane sugar with the addition 
of varying amounts of glucose. 


In the latter class the proportion of glucose used 
appears to be determined by various conditions such as 
the nature of the fruit and its degree of ripeness. Such 
amounts as from 5 to 10 per cent. are common. The 
principal object of the glucose is said to be for clarify- 
ing purposes, to prevent the jam from crystallising. 

Jt is said that satisfactory jam cannot be made if 
glucose preponderates over the sugar, and that if more 
than 20 or 25 per cent. of glucose be added, the jam 
would require so much boiling that the fruit would 
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* Sinee the above was written Dr. McGowan has reported on these samples (Appendix 25). It will he seen that 
gelatine from Messrs. B., who tool no precautions with regard to their acid, contained most arsenic—t-M0th gr. per 1} 


, —H. H.S., July 1903. 
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blacken. The fluctuations in price of glucose doubtless 
influence its employment in jam. 

It is evident that the presence in glucose of such 
amounts of arsenic as have been occasionally deter- 
mined in glucose other than Bostock’s (for example: 
0-9 grain per lb.), would cause an objectionable quantity 
sf arsenic to be introduced into jam or marmalade con- 
taining these larger proportions of glucose. 


Precautions with regard to glucose.—I have not learnt 
that glucose was tested for arsenic by any jam manufac- 
turer before the 1900 epidemic. Since then the firms 
visited as a rule have purchased their glucose with a 
guarantee of its freedom from arsenic, given in the more 
or less exact way mentioned in Section I, under the 
heading Glucose, but in two cases this precaution had 
been omitted. Similarly the precaution of having the 
glucose analysed had been adopted more or less syste- 
matically by some firms, and had been omitted by 
others. 

The glucose used at all the works visited was liquid 
glucose of American manufacture. 


CONFECTIONERY. 


Various witnesses to the Commission stated that after 
the 1900 epidemic they examined several samples ot 
sweets with negative results; several analysts who have 
made returns to the Commission make a similar state- 
ment. The detection of arsenic in sweets has been re- 
ported in one or two instances ; for example, in returns 
made to the Commission by the Public Analysts, Mr. 
Brierley reports “a trace” in highly coloured sweets, 
and Mr. Angell “a trace,” or ‘0105gr. per lb. in 
another sample of sweets. 

I visited eight large firms manufacturing sweetmeats, 
with reference to the use of ingredients liable to contain 
arsenic, and precautions taken. 

Glucose is used in sweets partly for sweetening pur- 
poses, but mainly to prevent crystallisation of cane 
sugar; the quantity used of course varies with the 
class of sweet; some such as chocolate and other 
“creams” consist largely of glucose. The average 
quantity in sweets of all kinds taken together may be 
judged to some extent from the calculations on which 
claims for rebate of duty on exported goods are based. 
At three firms which gave me information on this point 
the proportions of glucose were estimated respectively 
as 20 per cent., 15 per cent., arid 33 per cent. Another 
firm estimated its “heavy confectionery ”’ as containing 
15 per cent., and its “light confectionery ” 40 per cent. 
Tt is evident, therefore, that if glucose used in confec- 
tionery were to contain even such amounts of arsenic as 
have been occasionally determined in samples other 
than Bostock’s, objectionable quantities of arsenic 
might in this way be introduced. 

At the firms visited the glucose principally employed 
was liquid glucose of American origin. Solid glucose 
of German manufacture is preferred on account of its 
greater density in certain kinds of sweets. At one firm 
they have lately left off using American glucose, and 
now only use German. 

Particulars of the precautions now being taken by 
confectioners visited to guard against arsenic in glucose 
have already been indicated in Section I., under the 
heading “ Glucose.” 


invert sugar used in sweet-making, unlike brewers’ 
invert sugar, is not purchased as such, the inversion 
being carried out by the sweet manufacturer on his 
premises. JI met with no instance in which sugar for 
sweet-making is inverted by the addition of a mineral 
acid. Cream of tartar and citric acid are commonly 
employed ; cr reliance is placed on prolonged boiling 
as sufficient to bring about the required inversion. ‘i 


_ Citric and tartaric acids are likewise used as flavour- 
ing for acid sweets ; but the proportion is small. These 
acids were in all cases stated to be bought with a guar- 
antee or with an assurance of their purity. Such guar- 
antees sometimes state specifically that the substances 
are free from lead, and at one of the firms lead was 
occasionally looked for by the works chemist. None of 
the guarantees made specific mention of arsenic, and I 
did not learn of any instance in which arsenic had been 
looked for in citric or tartarié acid at the instance of 
any sweetmeat manufacturer. As above ndicated, 
however, there is little reason to suppose that material 
quantities of arsenic could be introduced into sweets 
by these acids. 


Glycerine is used in making certain forms of jujubes, 
and occasionally for other purposes, such as the treat- 
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ment of vanilla. The quantity of glycerine in jujubes 
at one works was stated to be 10 per cent. If arsenical 
glycerine, such as referred to in Section I. above, 
were employed, it is evident that objectionable quan- 
tities of arsenic might be introduced in this way. To 
take an extreme instance, glycerine containing 4 grains 
of arsenic to the lb., such as was found by Mr. Fairley in 
1894, would introduce 2-5ths of a grain of arsenic to the 
lb. of the sweets in question. 

On the other hand, quantities of arsenic such as those 
found by Dr. Campbell Brown in recent samples of | 
glycerine the highest of which is about one 13th of a 
grain to the lb., would not introduce more than one 
130th of a grain of arsenic to the 1b. of such sweets. 

Beyond stipulating in general terms for “ pure” gly- 
cerine, the manufacturers I visited had taken no pre- 
cautions to secure its freedom from arsenic, and indeed 
the liability of glycerine to arsenical contamination did 
not appear to be known to them. 


Gelatine.—Certain kinds of soft sweets, called in the 
trade “ Jellies,” consist almost wholly of gelatine; the 
gelatine used at the works visited was imported gela- 
tine. No question of testing this gelatine for arsenic 
had arisen in any instance. 


Colouring Matters.—I have dealt below with the 
possibility of arsenic being imtroduced by means of 
colouring matters used in food, and with precautions 
takea with regard to them. I may here note, however, 
that oxide of iron (which is liable to be contaminated by 
arsenic to a high degree) is employed to give a brown. 
colour to cheap chocolate and certain other kinds of 
sweets.* In one instance (report of Departmental Com- 
mittee on Preservatives and Colouring Matters) 55 
grains of oxide of iron were used to the Ib. of burnt 
almonds. 


Deatrine.—At the works visited it was stated that no 
gummy substances which have been prepared from the 
action of mineral acid upon starch are used. The 
gummy ingredient of pastilles and the like is said to 
be gum acacia of uatural origin. 


Substitute for Cocoa-butter. 


Cocoa-butter is used largely in the manufacture of 
chocolate, and for other confectionery purposes. It is 
also sometimes used in making certain kinds of pastry, 
and is added in the process of sugar refining in order 
to prevent frothing of the sugar solution. | 

Information was recently given me that a wool oil, 
known in the trade as “brown wool-grease,” and prepared, 
from sheep’s wool, had in one instance been sold t) a 
large firm of sugar refiners under the name of “ cocoa- 
butter.” The refiner said that he recognised that this 
wool-grease was not true ‘cocoa-butter, but considered 
that it was suitable for his purpose. Subsequent to 
its use being discontinued for commercial reasons, it 
was found that this wool-grease or so-called cocoa-butter 
contained about *14 grain of arsenic per lb. 

I understand that it is not generally recognised by 
manufacturers or users of cocoa-butter that a wool- 
grease is or may be sold as being cocoa-butter; and, 
in point of fact, the above is the only instance in which 
{ have heard of its use. 

I visited a manufacturer of brown wool-grease and 
lanoline, and by him was informed that in his view no» 
opportunity of arsenical contamination was afforded 
by the processes used to obtain these substances from: 
the wool. He was not aware of the fact that such grease 
might contain arsenic, but was of opinion that its pre- 
sence could be accounted for by the use of arsenical: 
sheep dip ; the arsenic in the wool not having been suffi- 
ciently removed by the process of washing. antl 

He also informed me that “lanoline,” which is used. 
chiefly for pharmaceutical and toilet purposes, receives: 
considerably more washing than brown wool-grease. 
The firm of sugar refiners above referred to had caused 
a sample of lanoline, which they had for a time used 
for the same purpose as the cocoa-butter, to be tested 
for arsenic. It contained -0035 grain of arsenic per lb- 
I have not heard of any other samples of lanoline that. 
have been tested for arsenic. , 

If wool-grease more or less purified is liable to be 
used by confectioners or other food producers, or in 
future comes to be used by them as a substitute for 
true cocoa-butter, it is aeacl important that attention 
should be paid to the question of arsenic, the more so 
if the origin of arsenic is, as suggested, sheep dip, for= 
it is evident that. under particular cireumstances the 
quantity of arsenic thus introduced into the wool might 
be considerable. 











* a aes =. : ae ; aE os TS ae we 
Now see report by Mr. Otto Hehner (Appendix 27), which refers to the estimation of arsenic:in coloured sweets.—— 


H.H.S,, July 1903. 
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Liquorice. 

Mr. W. Thomson stated in his return to the Commis- 
sion that he had found arsenic in a sample of liquorice 
jujuves. He has since written that the quantity was 
approximately 1-35th grain to the lb. Such jujubes 
would probably be prepared with a considerable 
proportion of glucose. That the origin of the arsenic 
may however have been the liquorice itself is shown 
by the fact that Mr. Thomson found 1-70gr. of arsenic 
per lb. in a sample of a stick (“Spanish juice’’), into 
the preparation of which probably no glucose had 
entered. A sample of raw liquorice which I took 
haphazard at a confectioner’s was found by Dr. 
po ekiti le to contain one 245th of a grain of arsenic 
per lb. 

Two main classes of liquorice juice are imported into 
this country: the first is Italian juice, which contains 
a considerable quantity of sugar, and can be eaten with- 
out treatment. This is considered the best, and is 
simply the evaporated extract of the root without any 
added sugar or glucose. The other juice is imported 
chiefly from Russia, and some from Turkey; it contains 
little or no natural sugar, and is mixed in this country 
with sugar to make hard liquorice; and with sugar or 
glucose and flour, and in some cases glycerine to make 
soft liquorice. I was informed that sulphuric acid was 
also sometimes added to give a bright appearance to the 
liquorice.” : 

I have been further informed by Dr. Hillaby, 
Medical Officer of Health for Pontefract, that glucose 
can be used in “liquorice goods” to the extent of 
about 35 per cent., and that glycerine is used by some 
makers, but that “ good glycerine” is too expensive for 
general use. The points just referred to, however, 
although they show several ways in which arsenic 
might be introduced into manufactured liquorice, do 
not suffice to explain the small quantities of arsenic 
found by Mr. Thomson and by Dr. McGowan, in the 
crude liquorice—unless it was due to sulphuric acid. 


CIDER. 


I have not heard of any instance in which arsenic 
has been detected in cider. None of the public analysts 
who have made returns to the Commission mention 
that they have examined cider for arsenic. In view of 
statements that invert sugar is used in the manu- 
facture of cider, however, I have made a few inquiries 
of cider manufacturers. Mr. Symons, the proprietor 
of Messrs. Symons and Co., informed me that he used 
invert sugar only at certain seasons of the year, and 
under certain conditions, and that such sugar was in- 
verted at his works by means of tartaric acid; he did 
not employ hydrochloric or sulphuric acid for the 
purpose. 

At Bristol, the representative of Messrs. Woolway and 
Coleridge informed me that no invert sugar was used 
in their business, bnt that caramel was used for colour- 
ing cider. On the other hand, it is a fact that brewing 
sugar manufacturers supply brewers’ invert sugar to 
cider manufacturers. The precautions against arsenic 
which are now adopted in manufacturing these brewing 
ingredients would presumably afford security to the 
cider manufacturer who procures invert sugar in this 
way. 

I have not heard of other ingredients of cider which 
are likely to render it liable to arsenical contamina- 
tion, and, therefore, I have not made detailed inquiry 
into the process of its manufacture. 

I understand that no brewers’ or distillers’ yeast is 
used in cider making. The addition of glycerine to 
American ciders was referred to by Dr. Voelcker in 
his evidence to the Departmental Committee on Food 
Preservatives ; he was not able, however, to state the 
quantity of glycerine present in the samples examined. 
It is stated that glucose is of no value as an ingredient 
in the manufacture of cider. 

Mr. Radcliffe Cooke in his evidence before the same 
Committee (Q. 6582), states that “Walter Gregory’s 
Powder,” a mixture of oxide of iron and salicylic acid, 
is sometimes added to cider. 


HERB BEER. 


In order to ascertain whether glucose or brewers’ 
invert sugar is used in the preparation of this sort of 
fermented beverage I made some inquiry of Messrs. 
Youngs at the Botanic Brewery, Bermondsey, who 
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informed me that in view of the necessity of keeping the 4 


quantity of alcohol in these beverages below the limits 
permitted by excise regulations, there is no advantage 
in the employment of either of these substances. The 
herb beer manufactured at these works was prepared 
by fermenting a weak solution of cane sugar, to which 
saccharine and herbs are added. 

TEMPERANCE DRINKS. 

No information has been received by the Commission 
that arsenic has been detected in mineral waters or 
other temperance drinks, amd it would appear from 
the Public Analyst's return to the Commission that 
a@rinks of this class were rather extensively examined 
tor arsenic after the Manchester epidemic. The possi- 
bility of arsenical contamination of these drinks, how- 
ever was referred to by certain witnesses (including Dr. 
Niven and Mr. Salamon) in their evidence to the Com- 
mission. With reference to this I visited three firms 
in London, two in Manchester, and one in Bristol. 


Jt will be useful to deal with temperance drinks by 
adopting the classification used in the trade—namely : — 


(a) Mineral or aerated waters. 

{b) Aerated sweet waters. 

(c) Brewed beverages. 

(d) “Fruit syrups,” sold as such for adding to 


soda water or to plain water, either hot or 
cold. 


(e) “Crystals,” or other powders, sold as such 
for making various “ summer beverages.” 
f=} bo} 


(a) Mineral Waters,” such as soda, seltzer, or lithia 
waters, are simply water charged with carbonic acid 
gas, to which certain salts are added—+v.g., carbonate 
of soda or lithia. Phosphates are sometimes used in 
the preparation of seltzer water. The amount would 
be small, from Sgr. to 2grs. to the pint (Kirkby). The 
carbonic dioxide is usually produced from sulphuric 
acid and carbonate of lime or soda. The gas is then 
twice washed, and goes either into a gas-holder, or it 
is forced direct into the bottle containing the water 
to be aerated. It is claimed that by this washing any 
arsenic that might be present would be removed.* In 
some works the carbonic acid was bought compressed in 
bottles obtained from the Carbonic Acid Gas Company 
at Lea Bridge. 

On one occasion Dr. Teed (analyst to Messrs. White 
and Co.), when testing mineral water manufactured by 
another firm, found free sulphuric acid, which might 
have been added for the purpose of acidifying the 
water, but he did not think the addition of free acid 
was a common practice. He had not tested the sample 
in question for arsenic. Messrs. Cazenove and Nicolle 
(“ Analyst,” 1892, p. 118) state that “ aerated waters may 
contain free sulphuric acid mechanically carried over 
from the generator,” and this, perhaps, explains the 
origin of the sulphuric acid in this case. 

(b) Aerated Sweet Waters, such as iemonade, 
gingerade, kaola, champagne cider, etc., are waters 
aerated with carbonic acid gas, sweetened with syrups, 
and flavoured with coloured essences. In all these 
cases the syrups are said to be made from pure cane or 
beet sugar; in some cases they contain saccharin. 
It was stated at the places visited that no glucose was 
contained in these syrups. 

Mr. Kirkby (of Messrs. Jewsbury and Brown) in- 
formed me that glucose would not make so good a syrup, 
as it is liable to ferment, and would require preserva- 
tives. 

In order to give a sharpness to the taste’of sweet 
waters it is the custom at some works to add phos- 
phoric acid, or the substance known as “ phospho 
citric acid” (Section I.). The proportion added is pro- 
bably small, but, though I have been told of its em- 
ployment, I have not visited any firm where I could 
obtain particulars as to its use. 

In the case of lemonade, citric acid may be added. 

I was informed at Messrs. White’s that glycerine was 
at one time used to sweeten aerated waters, but that 
its use was now discontinued. And I did not hear 
of its use at any of the works visited, except that a very 
small amount was used in Kops ale. I have been given 
a sample of a French preparation called Porcherine, 
which appears to consist mainly of glycerine, and is 
being recommended for sweetening aerated waters; but 








* In connection with this proeess, Mr. Marshall, of 


Rochdale, informed me that earl 


during the Manchester 


epidemic he was consulted by a mineral water maker, who was using a clear Nicholson’s sulphuric acid to generate his 


carbonic acid, Mr. Marshall examined this sulphuric acid, which was highly arsenical 


waters which ne tound quite free from arsenic. 


He then examined the mineral] 


Chis acid was subsequently withdrawn by Messrs. Nieholson. 
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o4, I did not find that it was being used at any of the works 


I visited. 


(c) Brewed Beverages, such as “hop ale,” “non- 
intoxicating stout, “ginger beer,” etc., are all made by 
a fermentation process. As a rule, the substance fer- 
mented is cane or beet sugar, to which may be added 
ginger, hops, or hop essence, etc., or malt in some torm, 
according to the character of the beverage. Saccharine 
may also be added, and liquorice in the case of “ non- 
intoxicating stout.” 

At one works glucose was used in brewing stone ginger 
beer, and invert sugar in brewing other non-intoxicat- 
ing beers. Mr. Kirkby, at Messrs. J ewsbury and 
Brown’s, informed me that the amount of glucose used 
was very small, in order to keep down the alcohol, in 
the case of “stone” ginger beer being less than 4b. 
per gallon. At most of the works I visited, “stone” 
ginger beer was brewed, without glucose, from cane or 
beet sugar and ginger, and was acidulated with tartaric 
acid, 

In one instance, a “non-intoxicating beer,” the 
beverage consisted of a brew of invert sugar 
flavoured with essence of hops and coloured with 
caramel. This invert sugar was described to me as a 
“malt substitute.” It was, however, ordinary brewers’ 
invert sugar, and was bought from a large firm of sugar 
makers. A “non-intoxicating stout” was also made 
at the same works, the only difference being the addi- 
tion of more caramel. 


(d) Fruit Syrups.—These are used for mixing either 
with water or soda water as a summer drink, but more 
extensively to manufacture “hot winter drinks,” such 
as are sold by small shop-keepers and itinerant street 
vendors. They usually consist of cane sugar syrup, or 
a mixture of cane sugar syrup with glucose, flavoured 
with “ fruit flavouring” and coloured. 

Syrups of this class, sold under such names as “lemon 
squash” or “lime juice cordial,” are manufactured at 
most of the works I have visited. The fruit juice 
utilised appeared in all cases to be lime juice purchased 
either directly or through an agent from the Mont- 
serrat Lime Juice Company. This juice, when im- 
ported, contains bisulphite of lime as a preservative, and 
other preservatives are added by the manufacturers of 
the syrup in this country. I was informed that neither 
citric acid, tartaric acid, nor mineral acid are added to 
these “lemon” or “lime juice” syrups. 


(e) Crystals or Other Powders Sold for Making Drinks. 
—I include under this head various powdered and crys- 
talline materials sold as “fruit or lemon crystals,” 
“lemonade powders,” “sherbet,” “seidlitz powders,” 
etc. Fruit crystals are a mixture of cane sugar with a 
small proportion of citric acid crystals, flavoured with 
fruit essences, which are either made from fruit or 
obtained synthetically. The proportion of citric acid 
in the drink prepared from these fruit crystals is said 
to be very small. Lemonade powders of the kind now 
extensively sold and advertised are essentially a dry 
mixture of cane or beet sugar with citric and 
tartaric acids, and flavoured with oil of lemon. 
Citric or tartaric acid may form about half 
the bulk of such powders. About 20z. of the 
powder is commonly used to the pint of water 
to make a syrup, and two tablespoonfuls of this syrup 
make half a pint of the drink ; in other words, the drink 
lemonade will contain about 4-5th oz. of the lemonade 
powder per gallon, a large portion of which would con- 
sist of citric and tartaric acids. Sherbet contains pow- 
dered sugar, together with citric or tartaric acid, or both, 
and carbonate of soda. It is flavoured, as a rule, with 
essence of lemon. From 10 per cent. to 20 per cent. 
of tartaric acid appears to be an ordinary quantity in 
sherbet. A pint of sherbet would be made from about 
40z. of the powder, and may contain, therefore, from 
48 to 24 grains of tartaric acid. The quantity of tar- 
taric or citric acid used in a drink made from a Seidlitz 
powder may be taken as from 30 to 40 grains. 


PRECAUTIONS WITH REGARD TO ARSENIC TAKEN IN THE 
MANUFACTURE OF THE Various Drink SuBsrancEs 
ABOVE MENTIONED. 


Sutphuric acid being used solely to manufacture car- 
benic dioxide gas, the risk of arsenical contamination 
of aerated waters by this means is small, even if a 
strongly arsenical acid were used. I found, however, 
that since the Manchester epidemic certain firms of 


ARSENICAL POISONING: 


mineral water makers had caused occasional samples of 
their sulphuric acid to be tested for arsenic. 

At Messrs. Jewsbury and Browns’, who manufacture 
other articles beside aerated water, it has been the 
custom for over twenty years to test for arsenic all 
carboys of sulphuric acid purchased, and to record the 
result of the test. 

Glucose.—It is evident that the quantity of glucose 
used occasionally in brewed temperance beverages would 
be sufficient to cause objectionable contamination by 
arsenic, if the glucose used was seriously contaminated, 
A quarter of a lb. of Bostock’s glucose, containing 4 
grains of arsenic per lb., might introduce about 
1 grain of arsenic to the gallon of ginger beer brewed 
with it. If the glucose contained arsenic to the 
amount which has occasionally been found in non- 
Bostock samples—for example, 1-10th grain per I|b., 
the ginger beer might be contaminated to the extent 
of 1-40th grain per gallon. Similar considerations 
apply to the use of brewers’ invert sugar in brewed 
temperance beverages. 

The degree of possible contamination of aerated sweet 
waters and other beverages made from syrup containing 
glucose is obviously much less than in the last case. 
as the amount of syrup which enters into the composi- 
tion of the actual drink is relatively small. 


Phosphoric Acid used in mineral-water making appears 
to be “commercial” acid, which, as mentioned in Sec- 
tion L., is liable to contain arsenic. The quantity of 
phosphoric acid used is so small that there is little risk of 
the introduction of material quantities of arsenic into 
temperance drinks in this way. Whether any manufac- 
turers make a practice of checking the purity of the 
phosphoric acid as regards arsenic I am unable to say. 

I did not ascertain at any of the works visited that: 
either citric or tartaric acids have been examined speci- 
fically for arsenic, or that any demand has been made in 
purchasing these substances that they should be free 
from arsenic. As has been said above, guarantees of 
freedom from lead are given by the manufacturers if 
required by the purchaser. At those works where I 
made inquiries on the point, I was informed that the 
manufacturer had not considered it necessary to check 
the correctness of this guarantee by analysis. For citric 
or tartaric acids to introduce a noteworthy quantity of 
arsenic into temperance beverages, such as those men- 
tioned above, it would be necessary that the contamina- 
tion of the acid by arsenic should be of a very high order. 
For example, assuming that the liquid “ sherbet” con- 
tained 1-100th grain of arsenic in a pint (or 2-25th grain 
of arsenic per gallon), as a result of contaminated tartaric 
acid present in the sherbet powder, the tartaric acid 
must have contained as much as 1°6 grains to the lb. I 
have no evidence that tartaric acid has in fact been 
found contaminated to this extent. 

TI would here note that I had every assistance from 
the various temperance drink manufacturers, except 
from Messrs. Batey and Co., who, with the exception of 
stating that they used no glucose, would give me no 
information whatever. 


BRITISH WINKS. 


Four firms which I visited manufactured British wines, 
and by one of these glucose is used at certain periods of 
the year, but in small quantity. The firm in question 
obtained American liquid glucose, once guaranteed free 
from arsenic, but not test». by themselves. It will be 
remembered that Mr, Wa. (Q. 7443) stated that glucose 
is “largely used” in France to improve the quality of 
inferior vintages of clarets, and manufacturers of 
British wines have told me the same thing. 


BREAD, CAKES, AND BISCUITS. 


Although no evidence has been received by the Com- 
mission that any noteworthy amount of arsenic has been 
found in bread, yet the presence of minute quantities in 
bread has been referred to by Professor Delépine 
(Q. 5270 and 5280). and the matter seemed to call for 
some inquiry. I have visited several manufacturers of 
bread, cake, and biscuits in London and elsewhere on 
this point, and I have also received information from 
Mr. Goodfellow, who is chemical adviser to the Confec- 
tioners’ Union. 

The liability of bread, cake, and biscuits to contain 
arsenic seems to arise from the use of the following sub- 
stances: Yeast, glycerine, glucose, “malt extracte,” 
baking powders, dextrine. 


APPENDIX 24. 


Yeast.—Many witnesses have given evidence to the 
Commission as to the affinity of yeast for arsenic. In 
five samples of bakers’ yeast, not from breweries, and 
having no relation with Bostock’s sugar, the quantity 
of arsenic estimated by Professor Delépine was from 
about 1-60th to about 1-20th grain per lb. From the re- 
turns obtained from public analysts, it appears that Mr. 
White, of Derbyshire, and Professor Campbell Brown 
between them examined 53 samples of yeast (whether 
derived from breweries is not stated), of which 44 were 
arsenical. The largest quantity of arsenic, about 3-40ths 
grain per lb., was determined by Professor Camp- 
bell Brown. I understand that in consequence of the 
shorter hours of labour in bakeries very little brewers’ 
yeast is now used in baking. Of the firms I visited, only 
one used brewers’ yeast, and in that case it was some- 
times mixed with distillers’ yeast. The yeast now em- 
ployed is generally pressed yeast, obtained through mer~ 
chants, and comes either from distilleries in the United 
Kingdom or from the Continent. I have no evidence 
that distillers’ yeast is less liable to arsenical contami- 
nation than brewers’ yeast ; indeed, having regard to the 
precautions against arsenic now generally adopted by 
brewers, it is not unlikely that brewers’ yeast at the 
present time is the better of the two in this respect. 
Early in 1902 Mr. Heron found so much arsenic in a 
sample of distillers’ yeast that he thought it necessary 
to warn the merchant who brought it to him that it 
should not be sold. He did not, however, tell me the 
actual quantity of arsenic in this particular sample. 
Apart from this instance, I have not heard of any cases 
where distillers or yeast merchants have taken steps to 
ascertain the condition of their yeast as regards arsenic. 
My information on this point comes from several large 
firms, 

The quantity of yeast which is added to bread is, of 
course, small; 1b. of yeast to 280lbs. of flour and 6 
gallons of water is the usual proportion. 


Glycerine.—This is largely used in the manufacture of 
cakes, chiefly of the cheaper sorts, and is put into then 
for the purpose of keeping them moist. The amount 
varies. Thus one firm used 14lbs. glycerine to 100lbs. of 
mixing; at another they used 2lbs. to dlbs. of glycerine 
to 100lbs. of mixing; in the latter case the completed 
cake would contain 2lbs. of glycerine in every 5Olbs. 
of cake. In certain “gluten biscuits,” for diabetic 
patients, about the same quantity (25lbs. glycerine to 
100lbs. of mixing) is used. 

I am informed by Mr. Goodfellow that glycerine may 
be used in bread baking, but he is not aware of its use 
in any instance at the present time. 


Glucose.—Glucose does not appear to be used in the 
manufacture of cakes. It is, however, a frequent in- 
gredient in the manufacture of what is termed “ hard 
dough ” for making a certain class of biscuits. One of 
the objects of the glucose is to impart a fresh-looking 
appearance to the biscuit. The proportion of glucose 
was given me as 6lbs, of glucose to 1 sack of flour pro- 
ducing 360lbs. of biscuit. One firm which I visited in- 
formed me that they had given up the use of #lucose in 
biscuits since the Manchester epidemic, As regards 
bread, the use of glucose is mainly as a “ yeast food ””— 
i.¢., a food material on which yeast will act with greater 
facility than in the case of starch. These yeast foods are 
sometimes sold to bakers under the name of “ malt ex- 
tracts.” True malt extract is also largely used in the 
baking trade as a yeast food, while several so-called malt 
extracts consist partly of glucose and partly of true 
malt extract. Some, however, contain no true malt 
extract at all. One such, I am informed, consists of 
glucose, pea flour, cane sugar, and phosphates. Another, 
sold as “super-malt,” and very largely used, is said 
similarly to contain no true malt extract. Malt extracts 
or yeast foods are ordinarily employed in bread-making 
to the extent of about 1lb. of extract to 280|bs. of flour. 


Golden Syrup is used in the manufacture of certain 
biscuits, such as gingerbread nuts. At one manufactory 
two kinds of syrup were used for this purpose, Lyle’s 
golden syrup for the better class of nuts, and another 
syrup (purchased through a merchant), the origin of 
which was unknown to the manufacturer, for cheaper 
kinds of nuts. 


Baking Powders.—In biscuit and cake making these 
powders are made according to a variety of recipes. The 
ingredients are generally cream of tartar and tartaric 
_ acid, along with carbonate of soda or carbonate of 
ammonia, or frequently the two former substances are 
replaced wholly or partly by acid phosphates, which are 
mich cheaper. It is occasionally the custom to sub- 
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stitute hydrochloric acid for tartaric acid in making puif Appendrx m4, 


paste and other articles for which rapid evolution of gas 
is required. 

Frequently the necessary powders are added direct to 
tlie flour, without having first been made up into a baking 
powder. Baking powders containing acid phosphates, 
and sold under various names, such as “ cream substi- 
tute,” etc., appear to be not infrequently arsenical. A 
powder of this kind in use at a cake-maker’s, collected by 
me and analysed by Dr. McGowan, showed 1-39th grain 
of arsenic per lb. Mr. Ballantyne, chemist of the Hovis 
Flour Company, informed me that he recently reported 
against a sample of phosphate supplied to him for 
making baking powder, which showed immediate evi- 
dence of arsenic with the Reinsch test. A large whole- 
sale chemical manufacturer informed me that he had 
refused to quote for a cheap phosphatic baking powder 
on account of the considerable quantities ot arsenic 
which in his view it was necessarily liable to contain. 

Ligg Powders, Self-raising flours, Cake Flours, Custard 
Powder, etc., usually consist of baking powder of one or 
another kind, mixed with flour, and coloured commonly 
with saffron yellow. 

Mr. Gatehouse, of Bath, informs the Commission, in 
his analyst’s return, that some four years ago he found 
arsenic in a specimen of egg-powder. He suspected, 
however, that the origin of the arsenic might have been 
a pink aniline dye contained in the powder. 


Dextrin.—I met with a particular biscuit made from 
flour to which is added 1 per cent. of a liquid solution 
of dextrin, made from German farina by the addition 
of hydrochloric acid. 


Summary. 


It is evident from the foregoing that in general the 
degree to which cakes, biscuits, and bread are liable to 
arsenical contamination may be regarded as small. 
aking, tor example, yeast containing as much as one- 
third of a grain arsenic per lb., it would be unlikely 
that 1lb. of bread made trom it would contain in con- 
sequence more than 1-1000th grain of arsenic. 

Assuming chemical substances (for example, phos- 
phates or hydrochloric acid) used in baking to contain 
1 grain of arsenic to the lb., cake or biscuits made with 
it would not be contaminated with more than about 
1-100th grain of arsenic per lb. of finished product. 
Taking the proportion given above, where glucose 
was used in biscuit-making to the extent of ib. in 60lbs., 
and assuming that the glucose was contaminated to the 
extent of 1-10th grain of arsenic per lb., the quantity 
of arsenic which would reach the biscuits in this way 


would be 1-600th grain of arsenic per lb. of biscuits.” 


A Bostock glucose containing 4 grains of arsenic to the 
lb. would in this case introduce no more than 1-15th 
grain of arsenic per lb. of biscuits. At the same time 
it is not unlikely that considerably larger quantities 
of glucose may be used than was stated to be the case 
at the works I visited. 

If the glycerine used in cakes was as arsenical as 
some of the examples referred to in Section I., the degree 
of contamination would be more serious. In the ex- 
treme instance of glycerine containing 4 grains of 
arsenic to the lb. (such as found by Mr. Fairley in 
1894), then, taking the proportions used at one of the 
works which I visited, 1-6th grain of arsenic might be 
introduced by this means into Ilb. of cake. On the 
other hand, quantities of arsenic such as those found 
by Dr, Campbell Brown in recent samples of glycerine 
(up to 1-14th grain per 1b.), would not introduce more 
than 1-325th grain of arsenic to the lb. of cake. 

It may be said in general that precautions against 
the introduction of arsenic in the ways above indicated 
are seldom taken by the manufacturers. In two in- 
stances I found that biscuit bakers using glucose at the 
time of the Manchester epidemic had caused their 
glucose to be analysed. With one exception, I heard 
of no instances in which baking powders, malt foods, 
or yeast had been examined for arsenic at the instance 
of the manufacturer, or were specifically required to 
be free from arsenic; but I understand certain firms 
in purchasing the ingredients for baking powders make 
a general stipulation that they should be “ chemically 

ure.” 
Glycerine at one cake manufacturers was purchased 
direct from the makers as “confectioners glycerine,” 
and was guaranteed by the maker to conform to all 
the tests of the British Pharmacopeia. I have not, 
however, met with any manufacturer who has suspected 
that any risk of arsenical contamination of his product 
arose from the use of glycerine. The information given 
by Mr. Moore, that glycerine is frequently sold without 
its origin being known te the purchaser, is important 
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in this connection, and it would seem very desirable 
that the cake manufacturer should invariably take effec- 
tive precautions to secure the absence of arsenic from 
all the glycerine which he uses. 


MEAT EXTRACTS. 


For the purposes of this report, meat extracts may 
be classed under three heads, namely : 





(a) Those prepared without the use of mineral acid. 


(b) Those in the preparation of which mineral acid 


is used, and 
(c) Extracts of foreign manufacture, the process 
of preparation of which does not appear to be 
known to the agents of the manufacturers 
in this country. 

The large majority of meat extracts, such as the Bovril 
and Liebig Companies’ products, Brand’s Essence of 
Beef, Hipi, Mutton Essence, etc., come in the first 
category. Their manufacture in the first instance is 
commenced either in America or New Zealand. The 
extract is obtained by a. process of treating fresh meat 
and water with gentle heat, e.g., 155° F., and evaporat- 
ing. On arrival in this country the “ extractum carnis,” 
as it is called, is manipulated and converted into dif- 
ferent finished products by varying treatment in the 
matter of concentration, dilution, addition of salt, and 
the like. None of these additions, so far as I have been 
able to ascertain, involve risk of introduction of arsenic, 
with the exception of glycerine, which is added to cer- 
tain preparations, in one instance to the extent of 
22°5 per cent. I learn that this is the view taken by 
Mr. Hehner, who is chemical adviser to various meat 
extract firms, and who has tested certain samples of 
meat: extracts for arsenic, always with negative results. 

Mineral acids are used in the preparation of certain 
meat extracts, particularly those which are called 
“peptones,” These are made by treating meat extract 
with calf’s pancreas and hydrochloric acid. The pre- 
centage of the latter is very small. At Messrs. Brand’s 
I was informed that only 1 drachm is utilised for 40 
gallons of the finished product. Messrs. Savory and 
Moore informed me that hydrochloric acid is used in 
some of their preparations, but the firm’s representative 
objected to give me information as to the quantities 
employed, or as to the precautions taken with regard 
to the acid. He stated, however, that pharmacopeeial 
acid was used. 

Mr. Beech (secretary of the Carnrick Company) in- 
formed me that a food called “ Carnrick Liquid Pep- 
tonoids,” made in America, consists of the albumen 
of meat, the albumen of wheat, and the digested caseine 
of milk. He further stated that the caseize was 
digested with hydrochloric acid, but he did not know 
in what proportions it was used, or what precautions 
were taken with regard to the acid. 

Mr. Lewis (secretary to Messrs. Armour and Co.), in- 
formed me that no acid was used in the preparation of 
their extractum carnis, but was used in the preparation 
of “lactated pepsin,” to the amount of about 1 per 
cent. He did not, however, know what precautions 
were taken with regard to the acid. Lactated pepsin, 
however, is more of a drug than a food. 

Reference is made in “ Allen’s Commercial Organic 
Analysis,” Vol. IV., p. 301, to a patent by Etienne 
and Delhaye, 1890, of a process by which the residue, 
after the liquid meat extract has been removed, is 
pressed and treated in the water bath with an equal 
weight of concentrated hydrochloric acid, in order to 
disintegrate the: fibro-muscular tissue. The liquid is 
filtered, neutralised with sodium carbonate, and 
mixed with the extract first obtained. It is evident 
that if an arsenical acid were used in this process the 
finished product might contain notable amounts of 
arsenic. Mr. Hehner informs me, however, that 
hydrochloric acid is not used in this way to prepare 
meat extracts in this country. 

As regards certain other forms of meat extract, I 
found that the process of manufacture was unknown 
to the English representatives on whom I called. These 
substances included “carnigen” and “somatose.” and 
Valentine’s meat juice. 

lt would seem, therefore, that meat extracts, con- 
cerning which I was able to get information, may be 
considered practically free from liability to arsenical 
contamination. In the few instances where I met with 
ths use of hydrochloric acid, the quantity was so small 
that the employment of even highly arsenical acid 
would introduce only an _ infinitesimal quantity of 


ARSENICAL POISONING : 

arsenic to the finished product, and as a matter of fact 
at the two English firms I visited I was informed that 
the acid used was British Pharmacopoeia acid. I aid 
not hear of its being tested at Messrs» Savory and 
Moore’s, but at Messrs. Brand’s I was informed that 
the acid was guaranteed chemically pure, and subse 
quently to my visit a sample was analysed and reporred 
to be free from arsenic. 

As regards glycerine, however, it is evident that 
when such large quantities at 225 per cent. are used, a 
serious degree of contamination by arsenic might arise 
if a highly arsenical glycerine were employed. As a@ 
matter of fact, at the Bovril Company, where this 
amount. of glycerine is used in “Caffyn’s Liquor 
Carnis,” the glycerine is guaranteed to conform to 
Pharmacopeial test. The validity of this guarantee is 
not, however, checked by analysis. 


CARNOS. 


This is a food that has lately been advertised as a 
substitute for beef tea and for making soups. 

I visited the factory (November 9th, 1901), at 
Grimsby, where I was informed by Mr. Overbeck, the 
manager and inventor of the process, that Carnos is 
made from six parts of yeast and one of malt culms. 
These substances are mixed with water and mashed, so 
as to enable the diastase in the malt culms to act upon 
the yeast. The resulting liquor is roughly filtered, 
boiled in a copper for three hours, filtered through 
filter presses, concentrated in vacuo, and then finally 
filtered. No mineral acid or other chemicals, except 
glycerine, are used in its preparation. 

At the date of my visit I had obtained from Dr. 
McGowan the result of his analysis of a sample of 
Carnos, which I had purchased through a druggist in. 
July, 1901. This sample contained 1-25th grain of 
arsenic per lb. There seemed little doubt that the 
arsenic was derived either from malt or yeast, or both. 

Mr. Overbeck stated that the yeast employed is 
obtained from a neighbouring brewery, and the malt 
culms either from the maltings of that brewery or from 
elsewhere. At the time when the liability of malt to 
contain arsenic became known, the brewery in question 
was using malt obtained from Mr. Soames, of Grimsby, 
and dried over gas coke. Malt sold by this firm shortly 
after the 1900 epidemic has been described by Mr. 
R. G. Tomson, of Threlfall’s Brewery, Manchester, 
as producing beer which had to be destroyed on account 
of arsenic (3094-3099). It came to Mr. Overbeck’s 
knowledge that carnos contained an appreciable 
amount of arsenic, and he informed me that he took 
prompt measures to call in as much as he could of the 
carnos he had on sale at the time, and to guard against 
contamination in its further manufacture. After ex- 
perimenting, he adopted the plan of adding to the 
boiling copper a solution, as I gather, of sulphuretted 
hydrogen in glycerine, the efficiency of this process 
being tested by placing two large squares of copper in 
the boiling vat. Mr, Overbeck claimed that if any 
arsenic remained unprecipitated, these strips would 
show a coating of arsenic. The brewery is said now to 
use malt dried over anthracite, and the malt culms 
purchased are also obtained from anthracite-dried 
malt. 

I did not see this process in operation, as no carnos 
was actually being made at the time of my visit. Mr. 
Overbeck gave me, however, a sample of carnos 
(November 9th, 1901), in the preparation of which the 
above treatment had been applied. In this sample 
Dr. McGowan has found almost exactly the same 
amount of arsenic as was present in the sample pur- 
chased in July, 1901, which, according to Mr. Overbeck 
would not have been so treated. A further sample 
of carnos obtained from a druggist on May 14th, 1902, 
has been found by Dr. McGowan to contain a little over 
1-6th grain of arsenic per lb. 7 

In view of these results, I wrote on July-10th, 1902, 
to Mr. Overbeck, asking whether he had made any 
modification since my visit in 1901 in his method of 
treating the liquor to free it from arsenic. I also 
asked for a sample of the glycerine solution added for 
the purpose. In reply, Mr. Overbeck wrote on July 
12th that he hoped I would not press him for further 
information, as the method he employed was a “ trade 
secret.” ah 

If a liberal quantity of carnos was used to make soup 
or beef tea, say, loz. to the pint, and the carnos con- 
tained 1-6th grain arsenic per lb., the beef tea would be 
vontaminated to the extent of 1-12th. grain of arsenic 
per gallon. I have not heard of any foods or ovtracts 
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on the market, other than carnos, which consist largely 
of yeast. But I understand that the utilisation of 
yeast as a basis for prepared food has lately been re- 
ceiving considerable attention. 


CEREAL FOODS. 

IT have made some inquiries as to cereal foods, with 
a view to ascertain how far mineral acid or other sub: 
stances liable to contain arsenic are used in their 
preparation. I did not hear of such ingredients being 
used in the majority. Ordinary flour, Hovis flour, 
Quaker Oats, Ridge’s Food, for example, are essentially 
milled flours. Some are also torrifled by dry heat, 
and some are treated by super-heated steam. 

In the preparation of cornflour by one manufacturer, 
I was informed that soda lyes are added to get rid of 
the gluten, which is thus caused to float om the surface 
of the liquor from which it is skimmed off, the pro- 
cess being much the same as in the preparation of wash- 
ing starch. To correct this alkalinity of the liquor, 
either sulphuric or hydrochloric acid is added, but 
the quantity employed was said to be in any case very 
small, although varying according to the alkalinity of 


the solution, generally about one or two teacupfuls to 


the vat being used. The acid in this instance was not 
guaranteed, nor had it been tested as regards arsenic. 

The chemical substances which may be added to 
“self-raising” flour have been above alluded to. 

I have been unable to obtain information as to the 
method of manufacture of a number of prepared cereal 
foods, such as shredded wheat, cream of wheat, etc., 
which are imported principally from America. Mr. 
Heron, who has made special study of starch foods, in- 
forms me that he has no reason to believe that sub- 
stances liable to contain arsenic are used in their pre- 
paration. 


FOODS IN WHICH MALT IS AN INGREDIENT. 
Matting anp Matr Exrracts. 


There are several varieties of maltine and malt ex- 
tracts on the market. 


(a) French or German Extracts. 
(5) Arcerican Extracts. 
(c) British-made Extracts. 


(a) I could obtain very little information as to 
French and German maltine, except that it was chiefly 
used by bakers as a yeast food, but I could learn 
nothing as to its manufacture. 


(6) A large portion of the “maltines” or “malt ex- 
tracts”’ which are sold by druggists in this country is 
of American manufacture. They are imported chiefly 
by the Maltine Manufacturing Company. I could 
vbtain no information at the London offices of this 
company as to the process of manufacture of the malt, 
or as to the method of kilning or fuel used. 


(c) British-made Malt Hextracts.—I went over the 
works of three of the largest manufacturers of malt 
extract in this country. At the first they make all 
their own malt over specially small, hand-picked 
anthracite. At the second the malt is bought, but in 
each instance is now analysed before being used. At 
the third malt is specially malted for them, and it is 
stipulated that any malt purchased should be made 
over anthracite. At the time of my visit at one of the 


works the test used was Reinsch, which the chemist 


claimed would detect the presence of 1-100th grain per 
lb. in the malt. At another works I found samples 
of both the malt and the finished product had been sent 
to a public analyst since the Manchester epidemic, and 
had always been returned as free from arsenic. At the 
third place I was told they used a Reinsch test, but 
the degree of delicacy was not stated. 


Presence of Arsenic in Malt Extract. 


From the returns of public analysts to the Com- 
mission, I find only three had examined maltine or 


' malt extracts at the date of their return, but none of 


them report any arsenic. Mr. Goodfellow informed 
me that out of 13 samples of malt extract for bakers’ 
purposes examined by him, two contained arsenic, 
but he has not furnished me with particulars of quan- 
tities. The presence of a small amount of arsenic in 
maltine had been recognised in a sample tested by 
the chemist of Messrs. Allen and Hanbury’s, early in 
1900, but here again the quantity is not available. 


4576. 


The proportions of malt which may be used in A 


inaking malt extract differed at the various firms. In 
one instance it was calculated that approximately 
2lps. of malt ented into 1lb of extract, so that suppos- 
ing the imam were contaminated with arsenic to the 
extent of 1-100th grain per lb. of malt, about 1-50th 
grain of arsenic per lb. of extract might be introduced. 

Mr. Free (Messrs. Edmé) suggested that if arsenic 
Were present in the malt it uaight be removed from the 


finished article by the process of repeated filtration” 


adopted at his works. At Messrs. Burroughs and Well- 
come [ was also informed that some observations had 
been made which suggested that, weight for weight, 
malt extract may contain less arsenic than the malt it 
is made from. Mr. Dodd, of Allen and Hanbury’s, 
had made a similar observation in one instance. I do 
not think, however, that this could safely be accepted 
without more extended experiment. 

Malt extract being made from malt wort, I have no 
knowledge of any other source of arsenic but the malt: 
the only extraneous substance used being a small 
amount of dextrin. 

Although Maltine and malt Extracts are known 
rather as a drug than as a food, they are consumed 
in considerable quantity over long periods by many 
invalids. 


Orner Marr Foops. 


The proportion of malt used in foods such as 
“Allen and Hanbury’s Food,” “Hovis Malted Food,” 
“ Horlick’s Malted Milk,” “Grape Nuts,” etc.,. is 
smaller than in the case of maltine, but it must be 
remembered that some of the foods in question are 
habitually consumed in large quantities as an ordinary 
article of diet, especially by children and invalids. 

Massrs. Allen and Hanbury meke a “Malt Food” 
by the addition of malt extract to flour; The Hovis 
Flour Co. make a malted food which is essentially a 
dried and ground wort cbtained from malt and raw 
grain. At both places I found that precautions were 
being taken to obtain malt free from arsenic. At the 
Hovis Company a sample of each consignment of malt 
purchased is now analysed by the firm’s chemist, and 
the finished product is also tested for arsenic. I 
visited Messrs. Savory and Moore, who also manufac- 
ture a malt food, but I was informed by Mr. Kykin that 
his firm preferred to withhold all information on the 
ground that their processes are “ secret.” 

Mellirs’ Fcod also comes in the category of foods 
which are essentially dried worts. Rather more than 
half the ingredients of the wort consist of malt. The 
malt here is bought from a maltster, who furnishes a 
guarantee that itis free from arsenic. Ithad not, how- 
ever, been analysed for the firm. 

In the manufacture of an American product called 
“Grape Nuts,” a dough is made from malt and wheat 
flour, and then specially cooked and ground. 


In another American product, “Horlick’s Malted 
Milk,” 25 per cent. of malt is mixed with a similar 
amount of wheat flour, and added to 50 per cent. of the 
solid constituents of milk. 


There are, no doubt, other foods on the market in 
which malt is an important ingredient. The use of 
malt as a food appears to be on the increase, particu- 
larly in America. 

T have not been able to ascertain the nature of the 
precautions against arsenic, if any, taken. at American 
maltings supplying malt for this purpose, except that 
my informants doubted if anthracite was used on 
account of the price. 

In a communication from the Postum Cereal Co., 
however, I have had acopy of a letter from the American 
Malting Co., Chicago, in which it is stated that “ malt vs 
dried with best anthracite coal absolutely free from 
smoke,” the fumes being drawn through the malt with a 
fan. The letter further states “ We have never heard of 
any case of arsenical poisoning in this country caused 
by malt.” 

From a letter from Mr. Ling, I gather that malt i 
America is made in the older malt-houses on floors 
through which the products of combustion pass on to 
the malt, and in some of the newer kilns in pneumatic 
drums; also that the fuel is anthracite,” “pea coal, 
or “coke,” and special care is taken to add fuel in 
small quantities at a time in order to reduce the smoke 
production to a minimum. In many parts of the 
States the priee of anthracite would be prohibitive. 
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FOODS PREPARED FROM MILK. 


In foods of this nature an acid is added to precipitate 
caseine which forms the bulk of the food. 

In some foods consisting wholly or partly of milk 
caseine (¢.g., plasmon), the precipitant of the caselne 
is acetic acid, and it appears unlikely that arsenic 
would be liable to be introduced in the process of 
manufacture. 

The Plasmon Co, informed me that both the acetic 
acid and the bicarbonate of soda used by them are 
guaranteed to be free from arsenic, and are tested at 
their works in Germany, where the bulk of their pro- 
ducts are made, Latterly I hear they are opening a 
works at Cork. 

“ Casumen,” like plasmon, consists mainly of milk 
caseine. It has lately become extensively used as an 
invalid diet, and as an infant food. It is also made 
up with cocoa, chocolate, and biscuits, and is re- 
commended for mixing with flour for baking. The 
precipitant employed is sulphuric acid, 1 pint of con- 
centrated acid being employed to precipitate the caseine 
of 100 gallons of separated milk. It is reckoned that 
from 550 gallons of milk about 340lbs. of caseine are 
obtained in this way. Before being dried and made 
into the finished product, this caseine is washed to free 
it from all trace of acid, dissolved in a solution of 
carbonate of soda, and re-precipitated by acetic acid. 
It is probable that these after-processes would remove 
a considerable portion of arsenic if any were introduced 
by means of the sulphuric acid. 

The management are aware of the danger of the acid 
being contaminated with arsenic, and take the follow- 
ing precautions :—The sulphuric acid is bought from 
two firms, both of which guarantee the acid free from 
arsenic, and one guarantees that it is made from 
brimstone. The guarantees bore date March and May, 
1901. The sulphuric acids have also been analysed by 
an independent chemist, and are pronounced by him 
to be free from arsenic. 


VINEGAR. 
Vinegar is to be regarded as liable to contamination 
by arsenic. Professor Campbell Brown and two other 


public analysts mention this liability in their returns 
to the Commission; Mr. Low, Public _ Analyst of 
Chester, mentions a sample of vinegar in which he 
found 1-25th grain of arsenic per gallon. I have also 
been. informed by vinegar manufacturers that arsenic 
in quantities not stated has been found by several 
chemists in different samples of vinegar. The occur- 
vinegar is referred to in Allen’s 
Commercial Organic Analysis, Vol. I., p. 475. 

Mention has been made to the Commission of arseni- 
cal poisoning, attributable to vinegar among the Artil- 
lery at Hillsea three or four years ago. This, how- 
ever, is believed to have been due to the intentional 
addition of arsenic, which was present in enormous 
quantity in the vinegar (Hooper, Q. 7899). 

It is possible that arsenic may gain access to vinegar 
in several ways—from the use of arsenical malt or sour 
beer; of arsenical sulphuric acid, used to “ convert ” 
raw grain for vinegar making ; possibly also from use 
of arsenical glucose or caramel ; of arsenical acetic acid ; 
or from the direct addition of arsenical sulphuric acid. 
Taking these seriatim :— , 

Malt.—The proportion of malt to total materials used 
in making “malt vinegar” varies. I saw two manu- 
facturers of “malt vinegar,” for instance, who used 
practically all malt, while another used no more than 
1-5th malt. 

As regards the total amount of materials relative 
to the vinegar produced, I was informed by Messrs. 
Pott and Norbury, who are larga vinegar makers, that 
a usual quantity would be 336lbs. of material to pro- 
duce eight barrels (288 gallons) of best vinegar. After 
eight barrels of wort have been drawn off to be fer- 
mented into best vinegar, the residue in the mash tun 
ig used along with fresh material for a further mash, 
producing, when fermented, a vinegar of less strength. 

T found that since the Manchester epidemic, in four 
instances, the malt was pein purchased with a 
guarantee from the maltster of its freedom from arsenic. 
By three of these manufacturers samples of malt were 
occasionally sent to be tested for arsenic, or were tested 
by the firms’ chemist. At Messrs. Beaufoy’s samples 
of malt are systematically tested both before and after 
purchase; malts here having been rejected which, by 
the Mars: test, showed more than about 1-50th gr. of 
arsenic per lb. 


ARSENICAL POISONING: 


On the other hand, four other manufacturers of malt 
vinegar at the date of my inquiry were not requiring 
guarantees as regards malt, or causing it to be tested 
for arsenic. One of these stated that so little malt is 
used in his malt vinegar that such a precaution is un- 
necessary. 

Three of the vinegar brewers whom I visited made 
their own malt; the first dried his malt with anthracite, 
and did not test for arsenic; the second used a special 
process for making malt suitable for vinegar, which 
does not. appear to occasion risk from arsenic ; the third 
used a mixture of anthracite and gas coke, and did not 
test his malt for arsenic. 


Sour Beer.—I have met with only one vinegar brewery 
in which sour beer is employed, although I understand 
it is frequently used. At the brewery in question about 
1-10th of the total output of vinegar is derived from 
sour beer. Here the beer was being tested both in 
sample and during delivery, and I gathered that sour 
beer showing more than 1-50th of a grain of arsenic per 
gallon would be reported against by the works chemist, 
but that none had been found to contain this quantity. 


Raw Grain “ Converted” by Mineral Acid.—Various 
other grains besides malt are used in vinegar-making, 
such as barley, oats, maize and rice in proportion vary- 
ing, for example, from 1-5th malt to 4-5th of other 
grain, to 2-5th malt to 3-5th other grain. 

These grains are usually mashed without preliminary 
treatment. At certain works, however, it is the custom 
to convert the grain (rice or maize grits) into glucose by 
means of sulphuric acid and steam pressure in con- 
verters, and subsequent neutralisation with lime and 
filtration. It is stated that the process of conversion 
is not carried so far as is the case in brewers’ glucose. 

According to data supplied to me by two firms, 
A and B, who use converted grain, sulphuric acid 
may be employed in the conversion process to the extent 
of 3 per cent. of the grain used. One lb. of converted 
raw grain would go to the gallon of finished vinegar, 
-03lb. of sulphuric acid being employed in the produc- 
tion of each gallon of vinegar. 

An arsenical acid such as Nicholson’s, containing 1:5 
per cent. of arsenic, in this case might introduce 5°15 
grains of arsenic to the gallon of vinegar. 

At the works of firm A, since the Manchester 
epidemic, sulphuric acid has been purchased with a 
guarantee of freedom from arsenic, and each consign- 
ment has been tested by the firm’s chemist, who uses a 
Gutzeit test. At Messrs. B’s the acid used is pur- 
chased as “ Best Brimstone Acid,” and is now regu- 
larly tested by their own chemist at their works, who 
uses a preliminary Marsh test, and subsequently ap- 
plies a more delicate Marsh-Berzelius test to specimens 
which have passed the preliminary test. He informed 
me that he had always found the amounts demonstrated 
by the Marsh-Berzelius test sufficiently small to be 
neglected. 


Molasses, Glucose, and Caramel.—Glucose appears to 
be seldom used in the manufacture of vinegar. I heard 
of its use at one works only, and there it had been 
abandoned for some time. Caramel is largely used in 
colouring certain classes of vinegar, but in quite small 
quantities. It was usually understood by the manu. 
facturer to be made from pute cane sugar; three 
vinegar brewers whom I visited had caused samples to 
be analysed for arsenic after the epidemic of 1900, but 
with negative results. 

Molasses may be used to make vinegar, and I note ip 
this connection that one firm of vinegar makers in- 
formed me that recently they had found arsenic in 
their vinegar (quantity not stated), which had been 
traced back to the molasses used. 


Acetic Acid.—A certain class of vinegar consists of 
dilute acetic acid coloured with caramel, and flavoured 
with essences, and sold as “vinegar” or “wood 
vinegar.” Much imported vinegar is of this nature. 
Acetic acid is sometimes added to ordinary vinegar to - 
fortify it. As indicated in Section L, however, the 
liability of acetic acid to contain arsenic appears small. 


Direct addition of Sulphuric Acid to Vinegar is, ot 
was, considered a permissible practice. In “ Allen’s 
Commercial Organic Analysis” (3rd Ed., Vol. 1, page 
472), it is stated that the amount of one gallon of acid 
to 1,000 gallons of vinegar (or *185 per cent. by weight 
of sulphuric acid) “was permitted by an excise regula 
tion.” 

T have not met with any vinegar brewery at which free 
sulphuric acid was added, and I was everywhere in- 
formed that the practice is not now at all common. 

An arsenical acid such as Nicholson’s, containing 1-5 
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per cent. of arsenic, if added in the proportions above syrups and temperance drinks made from them, Appendix 24 


—————S 


given, ag considered “ permissible,” would contribute 
1-9 grain of arsenic to the gallon of vinegar. 


Distilled Vinegar.—A certain class of vinegar is dis- 
tilled before saie in steam jacketted stills. If arsenic 
were present in the original vinegar it is claimed that 
none would come over at the temperature of distillation. 

Tests applied to Finished Vinegar by the Manuf ac- 
twrer.—As above indicated, certain of the manufacturers 
visited have adopted since the Manchester epidemic a 
more or legs thorough system of testing their malt and 
sulphuric acid (if used) for arsenic, and as a rule these 
manufacturers also from time to time look for arsenic 
in their finished product. Several other manufacturers, 
however, at the dates of my visit, had taken no precau- 
tion as regards either ingredients or finished product. 
At the latter manufactories the vinegar was in each in- 
stance made from malt, and a proportion of other in- 
gredients, but no sulphuric acid was employed, One 
large firm of vinegar brewers inform me that since my 
visit they have undertaken systematic examination of 
ingredients and product for arsenic. 


USED. 


I have made inquiries as to a few food substances in 
which colouring matters, mineral or other, such as those 
referred to in Section I., are employed, with the object 
of ascertaining what degree of contamination of these 
foods by arsenic might arise, assuming an exceptionally 
arsenical pigment were used; and, further, to ascer- 
tain, what, if any, precautions against arsenic were 
taken by manufacturers using these pigments or by the 
manufacturers of the pigments themselves. 

Upon the whole it would seem that the quantity of 
colouring matter which would enter into a pound of a 
given substance is relatively small, so that a large 
amount of arsenic in the pigment would involve the in- 
troduction of a comparatively minute quantity of 
arsenic into the finished product.* 

For example, as regards materials in which mineral 
colouring matters, such as oxide of iron or Armenian bole, 
are used. From a report of the Departmental Committee 
on Preservatives and Colouring Matters in Food, it 
appears that these substances are used, inter alia, in the 
preparation of anchovy sauce, paste and essence ; bloater 
and shrimp paste ; cocoa; certain sweets, particularly 
burnt almonds ; sausages and potted meats. 

Assuming for convenience 1 grain of arsenic per Ib. in 
themineral pigment* (approximately the amount found by 
Dr. McGowan in. a sample of Armenian bole obtained 
at Bs London stores), the following calculations may be 
made ; — 


FOODS IN WHICH COLOURING MATTERS ARE 


Anchovy Sauce.—Proportion of Armenian bole 
(London stores), 10 per cent. ; (provision manufacturer), 
about 54 per cent. Taking the larger quantity, this 
would mean 1-10th grain of arsenic per lb. of sauce. 


Sweets.—Proportion of ferruginous earth, 56 grains 
to the lb. (Cassal, Departmental Committee, 3847) : this 
would mean 1-125th grain of arsenic per lb. of sweets. 
Proportion of oxide of iron 35 grains per lb. of burnt 
almonds (Fisher, Departmental Committee, Q. 4780). 
this would mean 1-200 grain of arsenic per lb. of 
sweets. 

Sausages and Potied Meats.—The quantity of Ar- 
menian. bole or other pigments used in these substances 
is determined by personal preference. The large 
mumber of recipes for sausages and potted meats 
in “Douglas Encyclopedia on Hog Products” 
seldom mention the quantities of colouring matters re- 
commended, and there can be no doubt that they are 
often used in an entirely haphazard way. 

Taking the largest proportion of any colouring 
matter which is mentioned in the above encyclopedia, 
namely, 2so0zs. to 15lbs. of “sausage meat,” this would 
mean 1-96th grain of arsenic per lb. of sausage, on 
the basis of 1 grain of arsenic per lb. of mineral colour. 

At the same time I may note that it is possible that a 
larger quantity of bole Armenia may at times be added ; 
that it is possible that the pigment in question may 
occasionally contain more arsenic than the sample 
casually obtained from the stores, and that the distri- 
bution of the colour in the sausage may not be uniform. 

As regards materials in which the innumerable 
varieties of “coal tar colours” are used, such as jam, 
sweets, table jellies, egg and cake powders, coloured 


sausages, potted meats and hams, it is well perhaps to <a 


make special references to those food substances in 
which the colouring matter may be a magenta dye, in 
view of the large amount of arsenic which has been 
found in certain magentas (Section I.). Assuming one of 
the highest quantities reported in magenta, 6 per cent., 
then the following amounts might be contributed to :— 


Jam.—Myr. Boseley (Departmental Committee, Q. 
1063) states that at Messrs. Keiller’s magenta in red jam 
would not exceed 1 part in 75,000; this would: mean 
‘0057 grain (approximately 1-180th grain) of arsenic 
per lb. of jam. 

Sweets.—According to the same witness the largest 
proportion of colouring matter in sweets is ( in certain 
lozenges) 1 part in 2,300. This would mean ‘18 grain 
(nearly 1-5th) arsenic to a lb. of such sweets. 

Sausages and Hams.—Magenta colours appear to be 
used in these substances, but I have not been able to 
ascertain the proportions. They are said to be mainly 
used to colour the outside skins, but they are also used 
to colour the sausage meat.t 


Iam unable to make corresponding calculations with 
regard to “coal tar” colour other than magenta, as I 
have no knowledge of the exact quantities of arsenic 
which may be found in them ; it may, I think, be safely 
assumed that none are likely to approach the excep- 
tional amount above taken in the case of magenta. 
Evidence as to the extremely minute quantities of 
coal tar colours used in foods was given by witnesses 
to the Departmental Committee. (See, e.g., Appendix 
VIII. of that Committee's report in Tables P, Y, and kK.) 


PRECAUTIONS AGAINST ARSENIC BY MANUFACTURERS 
CoLovurine Foop Sussrances.—Manufacturers of food 
using colouring matters in some instances take precau- 
tions with the object of ensuring purity of their colours. 
These precautions, as taken at jam and confectionery 
firms which I visited, consist in obtaining a guarantee 
from the colour manufacturer that his colours are 
“harmless and suitable for confectionery purposes” ; 
such guarantees. are sometimes. given on _ the 
authority of well-known analysts. I gathered from 
Mr. Hehner, who acts as consulting chemist to 
many colour manufacturers, and from Mr. Good- 
fellow, who is chemist to the Confectioners’ Asso- 
ciation, that in regard to arsenic the estimate of 
harmlessness and suitability for food purposes is made 
with due regard to the small proportions in which these 
colours are used in foods. Mr. Goodfellow, for example, 
assured me ithat I should be surprised to learn how much 
arsenic he permitted in dry colour submitted to him, 
adding that he was satisfied that by the time that the dry 
colours had been diluted for use by the sweet manufac- 
turer, and by the time that this diluted colour had been 
added to a large bulk of confectionery, the arsenic would 
not be detectable by the most delicate tests when applied 
to quantities usually employed for analysis. Mr. Good- 
fellow promised to send me precise data on this point, 
but they have not as yet come to hand. 

After the Manchester epidemic certain large firms of 
confectioners required that “freedom from arsenic’”’ of 
the colours supplied to them should be specificially 
guaranteed. I gather, however. that the colour manu- 
facturer, for reasons above indicated, prefers that the 
form of guarantee should be restricted to “ harmlessness 
for confectionery purposes.” 


One or two firms that I visited took the additional _ 
precaution of checking these guarantees by the occa- - 


sional taking of samples; several, however, including 


some very large manufacturers, were content with the 


guarantee alone. 

At three large manufactories where Armenian bole is 
used to colour anchovy preparations, no guarantee of 
the purity of the colour was required, and the manu- 
facturers had no knowledge of the liability of the sub- 
stance to contain arsenic. 


Similarly with regard to the use of Armenian bole, 
and, indeed, colouring matters of all kinds, in meat pre- 
parations, I have been informed alike by a colour maker, 
a colour seller, and a colour user, that it is never the 
practice of the meat trade to require any guarantee of 
purity of the colours used, or to have the colours 
analysed. These colours are frequently procured at 


shops where sundry butchers’ requisites are sold. At - 


these shops the colour is obtained from middlemen with- 
out guarantee of purity. 











* As to later information given to the Commission on arsenic in mineral and coal tar colours, see McGowan 
(Appendix 25) and Hehner (Appendix 27).—H.H.S., Julv 1903. ; 
+ Magenta is used in preparation of catsup and chili sauce.—“ Food Journal,” July 1902, page 153. 
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I visited an important firm of colour makers, whose 
practice is to take considerable care to secure that 


colours for food purposes are, in their chemist’s view, 
practically free from arsenic ; those which are reported 
ursenical being put aside for textile purposes. They 
stated, however, that in selling colours to middlemen 
they had often no knowledge of the purposes for which 
these pigments are required, and naturally they would 
accept no responsibility if ultimately such colours were 
rejected as unfit for food purposes. To their knowledge 
middlemen also obtain colours from other firms than 
themselves without asking for or receiving a guarantee 
of purity. This was confirmed by a firm of colour 
sellers; the colour is ordered from them without 
specific mention of the use to which it is going to be 
applied ; no guarantee is asked for either by consumer 
or by the merchant from the maker. 


I have referred in Section I. to evidence that caramel 
may occasionally be considerably contaminated by 
arsenic, and to the fact that its liability to be arsenical 
does not appear to be so generally recognised as that 
of glucose. The quantity of caramel used in any given 
article of food is so small that the amount of arsenic 
which might in this way be introduced per lb. of a 


given product would be extremely minute; neverthe- . 


less it is worth remembering that this colouring matter 
is used in a very great number of food substances, and 
is employed for many purposes in domestic cooking. 


FOODS IN WHICH PRESERVATIVES ARE USED. 


The chief preservatives in regard of which question of 
arsenic arises are borax and boric acid, the liability of 
which to contaim arsenic. has been dealt with in Sec- 
tion I, 


The report of the Departmental Committee on Pre- 
servatives and colouring matters in food shows that 
borax and boric acid, or mixtures of these two sub- 
stances, are added to milk, cream, butter, sausages, 
and potted meats ; they are also used for dusting over 
or making pickle for bacon, ham, fish, jam, etc. Solu- 
tions may also be injected into the substance of the 
bacon or ham. 


I note from the same report a few instances in which 
boric acid preservatives have been used in considerable 
proportions. 


Milk.—“ Boric acid equivalent to 80 grains of 
borax per pint.” Dr. Wynter Blyth (Q. 3439). 


Milk.*—126 grains boric acid per gallon. Dr. B. 
Hill (Q. 2334). 


Cream.—56 grains boric acid preservative per lb. 
Otto Hehner (Q. 5584). 


Butter.—91 to 95 grains boric acid to the lb. Mr. 
Jones (Q. 1322). 


Buitter.—17°4 to 47-6 grains of borax per Ib. Dr. 
Still (Q. 6814). 


Butter.—3 per cent. or 210 grains boric acid per 
lb. Trengouse (Q. 678). 


Sausages (German).—Nearly 4 per cent. (35 grains 
WT), reckoned as boric acid. Fisher (Q. 








* On July 3rd, 1902, Ernest White, at Bournemouth, 
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Sausages, Polonys, etc.—Up to 58:8 grains per Ib. 
of a powder containing 93 per cent. boric pre- 
servative, estimated as boric acid recommended 
by the trader (Government Laboratory Table 
H, page 60). 


It is unnecessary to give instances of the quantity of 
these preservatives for dusting or pickling, as the 
amount remaining in the food is necessarily uncertain. 


It should be noted that the Committee recommended 
that the use of preservative in milk should be constituted 
an offence under the Sale of Food and Drugs Acts, 
and that as regards cream, butter, and margarine, boron 
preservatives should be restricted respectively to °25 
per cent. and ‘5 per cent. in terms of boric acid. How 
far these recommendations have led to diminution ip 
the use of boron preservatives in these substances I am 
unable to indicate; reports of their detection in cor 
siderable quantities in milk and butter continue to 
be reported from time to time.* The Committee did 
not recommend restrictions in the amount of boron pre- 
servatives added to sausages, potted meats, etc. Con- 
siderable quantities of such preservatives are from time 
to time reported, e.g., in July, 1902, a case was reported 
of potted shrimps containing 41 grains of boric acid 
to the lb. 

Taking a few instances of food containing exceptional 
amounts of boron preservatives, and assuming in each 
instance 4 grain of arsenic to the lb. of preservative 
(an amount which appears not infrequently to be present 
in commercial borax), then : — 

Milk receiving 80 grains of borax per pint would 
contain about 1-44th grain of arsenic per gallon ; 
that receiving 126 grains preservative per gallou 
would contain about 1-222nd grain of arsenic 
per gallon. 


One lb. of cream receiving 56 grains of pre- 
servative would contain 1-500th grain of arsenic. 


One lb. of butter receiving 210 grains of the 
preservative would contain 1-13érd grain of 
arsenic. 


One lb. of potted shrimps receiving 95 grains of 
borates per lb. (see ‘‘ Times’” report, November 
10th, 1901), would contain about 1-300th grain 
of arsenic per lb. 


Professor Delepine (Appendix to Evidence, Table XI), - 
informed the Commission that he found 1-100th grain 
of arsenic per lb. in potted German shrimps. 


It will be noted that in the above calculations, even 
when instances are taken in which these preservatives 
are used in exceptionally large quantity, the amounts 
of arsenic are small. But it must be remembered that 
they are based upon an amount of arsenic stated to be’ 
commonly found in commercial borax, not upon excep- 
tionally arsenical samples. 


Preservatives are usually obtained by milkmen, 
butchers, and sausage-makers, without any guarantee 
as to their purity. 

Bi-sulphite of lime is added as a preservative to beer, 
cider, lime juice, etc., and is used as a meat preserva- 
tive. The evidence, however, that bi-sulphite may con- 
tain material quantities of arsenic is meagre, and the 
quantity of this preservative which enters into the 
finished article is relatively small. 





was convicted of selling milk with 112 grains boric 


preservative per gallon (“Food Journal,” July, 1902, page 161), and at Woolwich, on September 17th, 1902, a milk seller 
was fined in respect of 120 grains boracie acid per gallon of milk (September 18th, 1902). 
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SECTION III. 


FOOD SUBSTANCES DRIED BY EXPOSURE TO THE PRODUCTS OF COMBUSTION IN THEIR 
RELATION TO ARSENIC. 


fn inquiring under this head, I visited several firms 
m London, Bristol, Hull, and other parts of Yorkshire. 
My object was to ascertain what foods, if any, are dried, 
like malt, by exposure to the fumes of fuel liable to 
contain arsenic, and to inquire what in each instance 
was the nature and duration of such exposure. 


Smoxep Fiso anp Mnar Foops. 


The trade term “smoked,” applied to articles such 
as bacon, ham, red and kippered herrings, Finnan had- 
docks, smoked salmon, smoked sausages, appears to be 
almost wholly restricted to those which are exposed for 
longer or shorter periods to the fumes of wood fires. 

In all places. visited I found that such smoking was 
being carried out over a smouldering fire of wood 
shavings, or more commonly sawdust (chiefly oak-dust), 
in almost closed chambers of varying size. 


Drisep Fisn anp Mrar Foops. 


Bacon, ham, bloaters, etc., may also be what is 
termed in the trade “dried,” and not smoked. In 
some instances (¢.g., some kinds of ham), the food after 
drying received no further treatment from the curer ; 
in others (¢.g., some kinds of red herring), drying is a 
preliminary to smoking by wood. 

As regards these drying processes : — 


Ham and bacon may be dried without artificial heat, 
being merely hung up in the air; or the more modern 
method may be followed, of hanging them in well-ven- 
tilated rooms or chambers, specially constructed for the 
purpose, and warmed by hot water pipes, or by stoves, 
the fumes of which do not pass through the chamber. 

Drying may also be effected by exposure to fumes of 
gas coke fires. Some firms visited had abandoned this 
method of drying, and adopted the hot air chamber; 
others used coke only exceptionally, when it was neces- 
sary to dry as many articles as possible in a short time. 
Some of the larger firms visited, however, dried ex- 
clusively over coke. Where this is done the hams may 
be hung in large chambers—as at one firm visited, 
where the chamber is a low building about 15ft. square, 
in which the hams hang about 8ft. above a large open 
brazier for about 48 hours. Sometimes, as at Bradford, 
a smaller chamber, like an ordinary smoke-hole, is 
similarly used. At a large drier’s in Yorkshire the hams 
are hung in tiers in a separated portion of an old barn. 
The coke was placed in a brazier under the hams, the 
nearest tier being about 6ft. from the fire. The dura- 
tion of the drying varied according to the weather 


from two to four days. Hams thus treated are usually 
mild-cured American hams, to which the coke is said to 
impart a suitable flavour. Some of these hams were 
afterwards smoked over wood. English York hams, at 
one Yorkshire firm visited, were always dried over coke, 
and were not subsequently smoked. 


Herrings, red herrings, and kippers appear to be 
smoked over sawdust fires; it is said that coke is of 
no use for this purpose. 

Bloaters in London and Yarmouth are usually dried 
over hard wood fires. According to information kindly 
supplied to me by the Public Health Department of 
the London County Council, at 46 out of 60 small fish 
shops in London, where bloaters were made for sale on 
the premises, wood was chiefly used, and at the large 
wholesale establishments in London which I visited this 
was also the case. A few small London shops dry 
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bloaters over gas coke, especially in the winter, and | 


gas coke drying is in general use throughout Yorkshire. 
I visited several smoking and drying establishments 


‘in Hull and Bradford. The size of the drying cham- 


bers and:the duration of the drying varied considerably. 
As a rule, the bloaters hang in tiers, the lowest tier 
being about 8ft. from the fire. The ventilation of the 
chamber is regulated by Venetian shutters near the 
roof. From 6 to 18 hours are the ordinary limits of 
exposure to gas coke fumes. Occasionally, however, 
the time is considerably greater. A fish-curer at Bristol 
informed me that bloaters might be left a week in the 
coking-room pending their sale, and that if unsold at 
the end of the week they would be smoked over sawdust 
and sold as red herrings. 

As regards the extent of arsenical contamination to 


which ham or bloaters thus dried over coke may be con-, 


sidered liable, it is impossible to make any positive 
statement in the absence of a sufficient number of ex- 
periments in which drying has taken place under vary- 
ing conditions of temperature, length of exposure to the 
fumes, and the amount of ventilation, in instances where 
the fuel used is gas coke, known to contain considerable 
proportions of volatisable arsenic. Prima facie, it 
would seem unlikely that the degree of contamination 
possible in the case of these dried foods would approach 
that to which malt is liable, for the reason that in pro- 
portion to bulk the surface exposed to the products of 
combustion is much less than in the case of malt. 
Moreover, the arsenic would be’ deposited on the skin 
of the ham or bloater, and is therefore not likely to be 
eaten. 












































Number Date Nature How How long Nature of ed 
of of of Origin. Smoked Smoked Sample Arsenic REMARKS. 
1 . ‘ or or Examined by in Grai 
oe am Sample. Dried. Dried. | Dr. McGowan. | 14 Urin8 
; | | 
L ‘| 14th June | Ham - - - | Messrs. Maconochie| Coke and Coke, Liquor in which} No appreciable 
1901. | Bros. | sawdust.| 48 hours. the ham was amount. 
Sawdust, boiled. : Examined 7th Nov. 
; i | 12hours. | Ham skin ee grain per | 1901, , 
| | Ds 
II. (a) | 7th April | Bloaters from top | Skin ‘0016 grain per | Examined. when 
_ | 1902. tier of coke | | | 1b. |  mouldy. 
room. | 7 | : 
: ,/-Mr. H. Moody, | Coke 5 hours - 
(0) | 7th April | Bloaters from Hull. si Skin ‘002 grain per | Examined when 
1902. lowest tier of lb. mouldy and decom. 
Y coke room. posing. 
II. (@)| 7th April | Bloaters from top Skin C047 grain per 
1902. | tier of coke lb. 
} room. | 
‘ Messrs. ‘Tether | Coke 10 hours - Examined when con- 
(b) | 7th April; Bloaters —_— from & Son, Hull. Skin ‘0045 grain per siderably mouldy. 
1902. lowest tier of Ib. 
ua ohh coke room. 
TV. (a) } 7th pril | Bloaters from top ‘0029 grai 
» |, 1902. tier of coke Nee lb. spat 18 
room. Skin °0009 grain per 
5 Mr. Hodman, of | Gas coke - | 15 hours - lb. Examined fresh. 
(b) | 7th = April | Bloaters from Hull. } Flesh 00006 grain per 
1902. lowest tier of Ib. 
coke room. Skin - | ‘0023 grain per 
Ib. 
Vv. (a) | 8th April | Bloaters from top | Messrs. Fletcher, | Coke 18 hours - | Skin 005 grain per | Putrifying ; not much 
1902. tier of coke Bradford. lb. mould. 
room. 
VI. @) | 8th_ April | Bloaters from top | Messrs. Hibbert, | Coke - | 18 hours - | Skin - |,°007 grain per } Putrifying; not mueh 
: 1902. tier of coke Bradford. | Ib. mould, 
room. | 
ji i] 
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The above tables show the results of analysis of a 
few samples of ham and bloaters which were being dried 
over coke at the time of my visit, or had just been so 
dried. It will be observed that the quantities of arsenic 
in the skins is in no case large, the highest (Sample VI. 
(a)) being 1-140th grain per lb. In the case of the 
bloaters the small amount of arsenic in the skins appears 
to bear some relation to the number of hours the fish 
were exposed to the fumes of the coke. 

In the case of the bloaters in which the flesh was 
examined, the highest quantity of arsenic determined 
was 1-350th grain per lb. I should add, however, that 
I have no knowledge of the amount of volatile arsenic 
in the gas coke used in drying these samples. 

It would seem from the evidence which the Commis- 
sion has received from Mr. Ling and others, that the 
possibility of arsenical contamination of dried foods 
would be largely diminshed if it were made a practice 
to add milk of lime to the coke used in drying. 


Grittep Foops. 


The possibility that meats or other food grilled over 
an open fire, and particularly over coke, may becoma 
contaminated with arsenic, has been mentioned to the 
Commission; but, looking to the short time that the 
meat is exposed to the fumes, and to the free access of 
air during the cooking, it seems hardly conceivable that 
material contamination can take place. The ordinary 
grill of a restaurant where coke is used is so constructed 
that the smoke and fumes are drawn directly backwards 
into the chimney and so avoid the meat. I have been in 


communication with Mr. Fairley respecting the vossi- . 


bility of coal gas introducing arsenic into food cooked in 
gas stoves. Mr. Fairley is making some experiments to 
ascertain the fate of any arsenic which does not remaia 
behind in the coke in the manufacture of the coal gas, 
and has kindly undertaken to inform the Commission of 
the results obtained.*. 


Cuicory. 


Chicory is grown and dried principally in Belgium and 
the North of France. According to a publication on 
Chicoryt lent me by Messrs. Taylor and Churchill, 
chicory importers, the process consists in first washing 
the roots, which are then cut up into pieces, about lyin. 
long and 1 square inch in section, and dried in special 
kilns. These kilns appear sometimes to have more than 
one drying floor, and the products of combustion pass 
through the cut-up roots, being admitted through aper- 
tures in each floor. 

The fuel (in more modern plans of drying) is said to be 
coke, although in some works, where old systems of 
drying are in vogue, “tourbe” (? peat) is used. 

The drying process appears usually to take about 24 
hours for ordinary chicory. I have no knowledge as to 
whether the coke used is gas coke or oven coke. J may 
quote, however, the following passage from M. Storme’s 
book as showing that the noxious character of the coke 
fumes in the kiln is well recognised by those engaged in 
the trade :— 

“Tl faudrait avant tout pouvoir supprimer les 
ouvriers qui retournent les cossettes nuit et jour. 
On comprend que dans une atmosphere saturée de 
vapeur 4 une température moyenne de 60° C., et 
remplie des gaz suffoquants qui proviennent de la 
combustion de coke, le travail ne soit ni agréable ni 
hygiénique. Aussi se paie-t-il 3 fr. par jour ce qui 
est beaucoup dans les provinces ou se cultive la 
chicorée.” 


According to the same author, it requires 60 kg. of 
coke to dry from 4,000 to 5,000 kg. of roots, and again it 
requires 350 to 425 kg. of green roots to produce 100 kg. 
of dried roots. 

Tn addition to the drying described above, the chicory 
for the English market receives a further and special 
drying in kilns in consequence of the duty, nameiy, 
13s. 3d. per cwt., which is payable on the weight, the 
object of the special kilning being to dry as much as 
possible short of burning. i 

In England the chicory thus dried is roasted (either 
before or after being ground) in/drums, or else in open 


ARSENICAL POISONING: 


pans over coke fires, the fumes from which do not reach». 
the chicory. 

Mr. W. Thomson, of Manchester, has found arsenic in: 
two casual samples of chicory, about 1-100th grain of 
arsenic per lb. in each sample. No other of the public- 
analysts have mentioned in their returns to the Com-.- 
mission any analyses for arsenic of chicory or coffee and _ 
chicory mixtures. The liability of chicory to contain 
arsenic has been mentioned by Mr. Thomson only. 

It would seem that the method of drying chicory over 
coke involves a risk of arsenical contamination com - 
parable to that in the case of malt, and by analogy it 
appears that the maximum extent of contamination by 
arsenic which may occur could be determined only by 
examination of a large number of samples representing 
various methods of kilning in which different fuels were 
used. The few samples which I obtained, without know- - 
ledge of their origin, are quite insufficient to determine 
this question. Dr. McGowan has tested six samples, . 
with results as follows :— 


No. 5: Chicory root as dried and imported ready for 
roasting, none by Reinsch test. 


No. 204: Raw chicory as bought from Holland ready” 
for roasting, 1-730th grain of arsenic per lb. 


No. 218: Chicory dried and ground ready for roast-~ 
ing, 1-730th grain of arsenic per |b. 


No. 22c: Chicory after roasting in open pans, 1-730th» 
grain of arsenic per lb. 


No. 22p: Chicory ground after roasting in cylinders, 
1-200th grain of arsenic per lb. 

No, 5 came from a London chicory importer ; Nos. 22: 
to 23, all from another importer at Bristol. 

The last four samples were not selected as coming from 
the same kiln, and therefore no inference can be 
drawn as to the effect of the roasting at the works upon 
the arsenic they contained. 

“Chicory and coffee mixtures” are often sold which 
contain over 50 per cent. of chicory. If 1lb. of such 
mixture were used to a gallon of coffee, then for the- 
coffee to contain 1-100th grain of arsenic derived front. 
the chicory it would be necessary for the chicory to 
contain 1-50th grain of arsenic to the Ib. 


CorFreEE. 


Quite recently the practice of roasting coffee in a drum: 
outside the products of combustion has been superseded. 
at several factories by a more rapid method of roasting _ 
in which the beans are exposed to the fumes of gas or 
gas coke. 

Where gas is used, a large Bunsen flame is directed 
into the middle of the drum in which the beans are kept 
in rapid motion by the revolutions of the drum; the 
roasting is completed in from 10 to 20 minutes. Where- 
gas coke is used, the coffee is placed in a drum of open_ 
wire mesh rapidly revolving over a glowing coke fire. 
The drum is just clear of the fire. Exposure to the coke. 
fumes lasts from 10 to 20 minutes, according to the» 
quality of the coffee required. 

A sample taken immediately after roasting in this way 
over coke was taken by me on September 18th, 1902, 
and has been sent to Dr. McGowan for analysis. This- 
sample contained 1-730th grain of arsenic per Ib. 


Driep Lemon Peru. 


The peel of lemons and oranges may be dried over 
coke. I visited one manufacturer whose entire business. 
consists of drying lemon peel in this way. This peel, 
however, is never used for candied peel. Its. 
principal use is to make medicinal tinctures. The 
peel, cut into thin strips, is hung upon strings in a small 
room for three days to dry in the air; then a brazier of 
gas coke is brought in, the doors and windows tightly 
closed, and the peel exposed to the coke fumes for three 
hours. 

I may note here that the manager of Messrs. Burroughs - 
and Wellcome, manufacturing druggists, who test a large 
number of products systematically for arsenic, informed 
me that occasionally traces of arsenic had been fouad in 
certain spirituous extracts, the origin of which had not 
been discovered at the date of my visit. It is possible 
that the use of coke in drying materials for medicinal” 
purposes may be found to afford an explanation. 





* Now see Addendum B to this report, below. —H.H.S., July 1903. 
+ “Culture et Fabrication de la Chicorée 4 Café,” par J. Storme. 


Louvain, [896. 
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SECTION LV. 


MISCELLANEOUS; FLESH OF FOWLS RECEIVING ARSENIC; ARSENICAL INSECTICIDES; 


ARSENIC IN ENAMEL OF 


_ARSENICAL INSECTICIDES IN RELATION TO THE POSSIBLE 
CONTAMINATION OF FRUIT. 


The principal arsenical insecticides are Paris Green, 
Scheele’s Green, London Purple, and Arsenate of Lead. 
They are used to destroy the larve of the “ Winter 
Moth,” the “ Great Winter Moth,” the “ Canker Worm,” 
ithe “Lackey Moth,” the “Brown Tail Moth,” the 
“Gooseberry Saw Fly,” the “ Magpie Moth,” the ‘“ Cod- 
lin Moth,” the “ Asparagus Beetle,” the “ Cherry Saw 
Fly,” etc. The following are fruit trees and plants 
liable to be treated with these insecticides: Apples, 
_pears, cherries, gooseberries, cabbages, and aSparagus. 
The use of arsenical substances as paints to the bark 
-of trees need not here be considered. In the case of 
fruit, these insecticides are used in the form of spray 
-of varying strength, in the case of Paris green up to 
ilb. to 100 gallons of water, in.the case of arsenate of 
lead, 15lbs. to 100 gallons. 
different periods of the growth of the fruit, from the 
time of the bursting of the fruit bud onwards. In the 
-case of the cabbage, it is recommended in the “ Farmers’ 
Bulletin” of the United States Department of Agricul- 
“ture, No. 127, that a powder consisting of loz. of Paris 
green to 6lbs. of flour should be dusted on the cab- 
bages. 1 have not heard, however, of this practice in 
England. 

In the case of asparagus, a solution of Paris green 
may be used to apply to the asparagus plant to destroy 
the asparagus beetle. It is recommended, however, 
that this should not be used until all the crop has been 
cut. (Board of Agriculture leaflet, No. 47.) It is 
«similarly stated in other leaflets prepared by the Board. 
of Agriculture that it may be dangerous to use 
-arsenical preparations shortly before the fruit is to be 
picked, and [ should imagine that most fruit-growers 
~ would not allow their use in these circumstances. From 
my knowledge of the indiscriminate way in which un- 
educated gardeners may use insecticides, however, I 
“should not be surprised if through lack of supervision 
-arsenical insecticides are occasionally applied at too 
late a date. As an instance of what might happen in 
such a case, the following experiment may be of 
‘interest. On July 16th, 1901, I watered a gooseberry 
tree, the fruit of which was then half-grown, with a 
mixture of Paris green and soft soap, the strength 
‘being 14 drachms of Paris green to 1 gallon of soap 
and water. This strength was recommended to me 
some years ago by a friend of great experience in gar- 
dening as suitable for destroying the larve of the 
magpie moth. Rain fell heavily on the 22nd and 
“23rd, and was falling when the first sample (half-ripe 
gooseberries) was picked on the 24th. These berries 
‘showed, according to Dr. McGowan, 1-20th grain of 
arsenic per lb. On July 27th and 28th very heavy 
rain fell, on the 30th slight rain, on August 10th slight 
rain, on the 12th slight rain, on the 13th the re- 
mainder of the berries were sent to Dr. McGowan. 
They showed 1-60th grain of arsenic per lb., showing 

that one month after spraying and after heavy rain, a 
considerable proportion of arsenic still remained on 
“the fruit. With reference to these experiments I should 
note that the object of the watering is to destroy the 
magpie moth larve on the leaves, but it is, as I found, 
practically impossible to prevent the solution from 
‘reaching the fruit. It is probable, however. that, 
ordinarily the larve would make their appearance 
before the fruit had attained the size which it had at 
the time when I watered this bush with the Paris green, 
as usually in my experience these larve appear towards 
the middle or the end of June. If a gardener had 
~occasion to apply Paris green when the fruit was nearly 
ready to pick, it may be assumed that he would pick 
the fruit before applying the insecticide. 

Paris green is also stated to be syringed over goose- 
“berry bushes to destroy the gooseberry saw fly. This 
fly appears (Board of Agriculture leaflet No. 12) early 
‘or late in April, according to the nature of the season, 
“when the fruit is only beginning to set. 


They are applied at : 


COOKING UTENSILS, ETC. 


In his evidence to the Commission, Dr. Stevenson (Q. 
2541) alluded to the possibility of dried apples contain- 
ing small quantities of arsenic, which he attributed to 
the use of arsenical sprays during the growth of the 
apple, the arsenic adhering to the skins. The “ Farmers’ 
Bulletin” of the United States Department of the Board 
of Agriculture above referred to, deals with the use of 
arsenical insecticides, particularly for apples, and 
states on p. 13 that the poison disappears from the 
fruit completely within 20 to 25 days, and that if the 
plants were eaten immediately, an impossible quantity 
would have to be consumed before a poisonous dose 
could be taken. . 


Usk or ARSENIC FOR FatTrEeninc Povuurry. 


It has been stated that arsenic is administered to 
poultry for the purpose of fattening them. A writer in 
the “Daily Mail” of March 4th, 1901, stated, that it 
was the practice in forced feeding of poultry to admin- 
ister arsenic shortly before the birds were killed, so as 
to enable them to assimilate more food and put on 
extra fat. The secretary of the Commission was put 
into communication with the writer of the article by 
the editor of the “Daily Mail.” This gentleman was 
not a poultry breeder, but he said that the statements 
in his article were the result of information obtained 
at some poultry farms in one of the home counties. 
The use of arsenic had been mentioned to him casually 
by a man who claimed to know what was done at a 
particular farm; the writer of the article knew no 
details regarding this practice. 

Mr. Tegetmeier, of the “Field,” who is am authority 
on poultry, was positive that arsenic was not used for 
this purpose, and told me that in his opinion arsenic 
would cause loss of appetite and irritation’ of the fowl’s 
crop. igo 

From my inquiries among a few poultry fatteners 
and purveyors of poultry foods, I am led to‘infer that 
something more than meal and fat is used for feeding 
purposes, but naturally it is extremely difficult to find 
out what each man uses, as directly arsenic was hinted 
at all information ceased. 

The experiments of Professor Delépine on rats indi- 
cate that so long as a growing rat is receiving abun- 
dance of food, arsenic wiil tend to quicken its normal 
increase of weight, and the well known use of arsenic 
to improve horses and cattle suggests that it is not im- 
probable that a poultry fattener would find a distinct 
advantage in its use. 

In order to ascertain whether poultry are as in- 
tolerant of arsenic as Mr. Tegetmeier asserted, I made 
a few experiments with my own fowls. Not caring to 
use a forcing apparatus, I administered the arsenic 
with the soft food given daily in the morning, and no 
other food was given to those birds until the whole of 
the arsenical food had been consumed. I fed four 
chickens this way, and two others I fed on 4 similar 
diet but without arsenic; each bird had a separate run 
in the same field. 


Six chickens taken in the middle of July : all 
of one brood, ordinary cross-bred birds, Thesé 
weighed :— | 


Nos. 1 and 2—14 ozs. 
Nos. 3 and 4—16 ozs. 
Nos. 5 and 6—17 ozs. 


Birds put in their separate runs and kept undér, 
exactly similar conditions until they were fit’ for 
fattening on August 12th. 4 

From August 12th onwards food in each instance 
given daily as follows :— ; 

First feed : Small quantity of mixed grain early 


ey 


in the morning. 4] 
Second feed : Measured and identical quantity of 
soft food, sharps, and house scraps at 10 a.m. 
Third feed: Corn in the afternoon. 
Birds 1 and 2 throughout had no. arseutic. 
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Birds 3, 4, 5, and 6 received with their soft food 
measured quantities of solution of arsenic of 
known strength prepared from B.P. Liquor Arseni- 
calis, the strength of which was checked by Dr. 
McGowan and found to be correct. This solution 
of arsenic was intimately mixed with the soft food. 

Birds 3 and 4 received daily doses equal to 
Z minims of Fowler’s solution (1-55th grain of 
arsenious oxide) per day, from August 12th to 
December 2nd, a period of 16 weeks ; “total arsenic 
in each instance 2 and one-third grains, 

Birds § and 6 received daily doses equal to 
2 minims of Fowler’s solution (1-55th grain of 
arsenious oxide) from August 12th to August 25th 
(12 days) ; the dose on August 25th being increased 
to 4 minims of Fowler’s solution (2-55th grain of 
arsenious oxide) per day. 

Bird No. 5 continued this double dose till Octo- 
ber 28th, when it was killed. Total arsenic ad- 
ministered 2 and three-fifth grains. 

Bird No. 6 continued this double dose till Novem- 
ber 25th, when it was killed. Total arsenic 
administered 3 and three-fifth grains. 


During the above periods practically all the soft food 
given was consumed by the birds each day, and nearly 
all the arsenic administered must have been taken. 


Appearance and Condition of Birds.—All six birds 
grew and kept healthy; those taking arsenic showed an 
unusual gloss and brilliancy of plumage which was not 
shown in the control birds. This shows that birds may 
thrive, notwithstanding the administration of arsenic in 
considerable doses, for a long period. On 2nd Decem- 
ber, Birds 3 and 4, however, had their dose of arsenic 
increased to 4 minims, on the 3rd to 5, and on the 6th 
to 6. The result of these larger doses was that both 
the birds refused their food. 


Gain in Weight.—I append a table showing the results 
of weekly weighings. In each instance it is impossible 
to draw any very definite inference as to the effect of 
arsenic on the rate of increase, particularly as the two 
control birds turned out to be pullets, while of the four 
birds receiving arsenic three were cockerels and one was 
a pullet. Upon the whole, however, there are some in- 
dications that the arsenic produced at first a temporary 
gain in weight as compared with the controls, but that 
after the administration had been continued for eight or 
nine weeks the same rate of increase was not main- 
tained. The weight of Bird No. 4, for example, having 
steadily increased up to October 14th, remained almost 
stationary during the following 10 weeks. 


ARSENICAL POISONING : 


Arsenic in Flesh and Inver of Birds Nos. 5 and 6.— 
Bird 5 killed October 28th. Dr, McGowan found in 
flesh (white and dark), 1-600th grain of arsenic per lb. ; 
in liver and heart together, 1-2,000th grain (1-200th 

grain per lb.); in gizzard, about ue 2,000th grain. 

Tepid 6 killed December 2nd: Liver, 1-2,000th grain 
arsenic in the whole (=1-200th grain per Ib. ); flesh not 
examined. The coarse feathers of this bird were 
separated and analysed, with results as follows : Coarse 
feathers, 1-25th grain in weight taken, equivalent to 
2-5th grain arsenic per lb. ; medium and fine feathers, 

1-60th | grain in weight taken, equivalent to 1-5th grain 
arsenic per lb. 

The above results suggest that the administration ‘of 
a relatively considerable quantity of arsenic to the fowl 
under such conditions as I have described does not entail 
a contamination of flesh, liver, or gizzard to any appre- 
ciable extent. On the other hand, the illustration which 
they afford of the elimination of arsenic by the feathers 
is instructive as showing the affinity of the keratine 
tissue for arsenic. 


Possistp ConTAMINATION OF Foop By MEANS OF 
ENAMELLED CooKkiInG UTENSILS. 


In view of a statement made to me by Mr. Cochrane, 
a retired ironmonger, that he had had personal experi- 
ence of illness caused by the use of new enamelled hard- 
ware pans, and the use of arsenic as a constituent in 
white enamel hardware goods being well known, I have 
procured samples of different makers of such goods for 
investigation. 

The question I wished to investigate was whether 
arsenic is still used in making the enamel that lines 
cooking utensils, and I asked Mr. Cochrane to collect 
for me a number of samples from different makers, which 
have been sent to Dr. McGowan for examination, the 
result of which is not yet to hand. That some makers 
know the risk of using arsenic in the manufacture of 
their enamel goods is shown by many of them advertising 
on their price lists that their goods contain “ No arsenic.’ 

Mr. Cochrane stated that when in business he supplied 
a hotel in London with enamel stewpans, in an emer- 
gency, instead of copper pans, and everyone who par- 
took of food cooked in these pans became ill. He also 
quoted two other cases of illness in his own family which 
he attributed to the use of new enamel stewpans, his 
theory being that when a new pan is used the act of 
washing with carbonate of soda and subsequent cooking 
dissolves the arsenic in the enamel, if present. Upon 
this point I have asked Dr. McGowan to make some ex- 
periments when examining the enamels in question.* 


TABLE SHOWING INFLUENCE OF ARSENIC ON WEIGHTS OF EXPERIMENTAL FOWLS. 
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* 
As to chemical examination of enamelled hardware from various sources, see Dr. McGowan’s Report in separate Appendix, No. 2% 
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SECTION V. 


SUMMARY. 


i may briefly summarise certain of the principal 
points dealt with in this report as follows :— 

(1) Glucose is an important ingredient of numerous 
articles of food, particularly of table syrups, jams, 
marmalade, confectionery, and biscuits; also of sundry 
beverages, particularly brewed ginger beer and certain 
kinds of wine. 

In most of these foods and drinks the proportion of 
glucose used may be considerable. Arsenical, con- 
tamination of the glucose on the Bostock scale would 
involve serious contamination of the finished products. 
Use in these substances of glucose containing as much 
arsenic as has in exceptional instances been found in 
samples on the market in 1901-2, and not coming from 
Bostock’s (eg., 1-25th to 1-10th grain of arsenic per |b.) 
would also in most instances involve a material degree 
of contamination of the finished product by arsenic. 

Nearly all the glucose used in these substances is 
of foreign, usually American, origin. 

Food manufacturers using glucose differ very much 
in their method of taking precautions to secure that 
it is satisfactory as regards arsenic. At works visited 
by me analytical control of greater or less stringency 
had been adopted since 1900 by certain firms; others, 
the majority, were content with guarantees given by 
glucose manufacturer, middleman or agent; others 
again had required no guarantee and had not tested 
their glucose for arsenic. 


(2) In instances where I heard of the use of invert 
sugar by cider makers or by manufacturers of brewed 
“temperance beverages,” it was either obtained from 
brewing sugar manufacturers taking precautions to 
exclude arsenic from their invert sugar, or it was pre- 
pared by the cider maker without the use of sulphuric 
or hydrochloric acid. 


(3) The use of sulphuric acid in the preparation of 
“golden syrup” and treacle involves risk of serious con- 
tamination by arsenic if the precautions taken to 
secure a satisfactory acid are insufficient. I visited 
the works of two large sugar refiners who make «vrups 
of this class. 
analysis and control in this respect. 


(4) The use of sulphuric acid to convert raw grain 
in vinegar making involves risk of serious contamina- 
tion of the vinegar by arsenic in the absence of sufti- 
cient precautions. Care in this respect was taken by 
the two firms visited which manufactured vinegar in 
this way. 


(5) Besides the foods above mentioned are a few 
others, in the preparation of which sulphuric or hydro- 
chloric acid may be used. In the case of certain meat 
extracts, “ peptones,” the amount of hydrochloric acid 
employed is relatively minute. Direct addition of sul- 
phuric acid to vinegar and pickles appears to be seldom 
practised. If a strongly arsenical acid were employed 
these substances might become contaminated by arsenic 
to a material degree. The information thus far ob- 
tained does not suggest that sophistication of spirits 
by mineral acids, if still practised, is common. 


(6) Commercial phosphoric acid and commercial phos- 
phates, such as are used in sugar refining and in baking 
powders, are liable to contain arsenic, but the quan. 
tity of arsenic which could be introduced in this way 
into finished products is in most instances small. 


'7) Tartarice and citric acids, largely used for food 
purposes, particularly as ingredients of lemonade 
powders and the like, are liable to contain arsenic. 
The steps habitually taken by manufacturers of these 
acids in this country to secure freedom from lead also 
tend to make serious contamination by arsenic un- 
likely, and it is the custom of food manufacturers to 


rica that these acids should be satisfactory in regard 


(8) The use of-exceptionally large quantities of boron 
preservatives in articles such as milk, cream, and butter 
may involve the introduction of material quantities of 
arsenic into these substances, 
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Each had adopted a stringent system of _ 


(9) Glycerine has occasionally been found to contain 
large amounts of arsenic (¢.g., 2. to 4 grains per lb.) ; 
quantities of arsenic less than 1-13th grain arsenic per 
lb., if present, might not be detected by the tests pre- 
scribed for glycerine in the British Pharmacopceia. 
Glycerine may be used in cakes to the amount of 
4 per cent., and also an important ingredient of cer- 
tain sweets and meat extracts. i, 

Certain food manufacturers visited employed gly- 
cerine stated to conform to pharmacopeial tests ; they. 
had not, however, caused the glycerine supplied to 
be analysed for arsenic, and they did not recognise that 
arsenical glycerine might cause objectionable contami- 
nation of their products. 


(10) Arsenic may be present in sundry “coal tar” 
colouring matters used in food. In the case of con- 
fectionery, it appears usual for the confectioner to 
obtain colours with a guarantee from a responsible 
analyst that they are harmless for confectionery pur- 
peses, such guarantee being given with due regard to 
the quantity of the colour likely to enter into the 
finished product. Samples of Bole Armenia and other 
mineral pigments have been found to contain over 
O°8 grain of arsenic to the lb.; these pigments are 
used in sausages, anchovy preparations, and the like, 
without any steps being taken to secure their whole- 
someness. 


(11) In one instance sheep wool grease sold as “cocoa 
butter,” and employed in sugar refining, contained 
about 1-6th grain arsenic per lb., probably derived from 
arsenical sheep dip. 


(12) Samples of brown “ Demerara” sugar ‘coming 
from the West Indies in certain instances have been 
found to contain small amounts of arsenic, 1-300th to 
1-50th grain per lb. : 

(13) The British manufacturers of maltine and mali 
preparations visited were in each instance taking pre- 
cautions to secure that the malt used was satisfactory 
as regards arsenic. Foods manufactured in America 
which consist largely of malt are coming into extensive 
use in this country. In the absence of more exact in- 


’ formation’'as t6 American systems of maltings, and 


ot analyses on a comprehensive scale, I am unable to 
indicate whether these foods are subject to any materia! 
risk of arsenical contamination. 


(14) A food preparation consisting mainly of brewers’ 
yeast, “ Carnos,” has been found to contain 1-6th grain 
of arsenic per lb., notwithstanding the precautions 
against arsenic adopted in its manufacture. 


(15) Chicory may be dried by exposure of the roots to 
fumes of coke for several days. None of the few sam- 
ples examined for arsenic has shown more than 1-100th 
grain of arsenic per lb. of chicory, but examination of 
a sufficient number of representative samples would be 
necessary before a satisfactory estimate of the degree of 
liability of chicory to contain arsenic can be obtained. 

(16) Hams, bloaters, cofee, lemon peel, etc., may be 
dried by exposure to the fumes of coke, but the degree 
to which these substances are likely to become con- 
taminated by arsenic in this way is slight. 


(17) Considerable daily doses of arsenic may be ad- 
ministered to fowls for several weeks or months with- 
out causing their flesh or livers to contain more than 
extremely minute quantities of arsenic. 





It will be seen that the food and drink substances 
referred to in this report vary within wide limits in 
respect of their liability to contain arsenic. Of foods 
which are. subject to risk of serious contamination the 
principal are those in which glucose is used, or which, 
like glucose, are prepared by the use of a relatively large 
quantity of sulphuric or hydrochloric acid. There can 
be no question of the necessity that stringent precau- 
tions as regards arsenic should be taken by manufac- 
turers of foods of this class, and by persons using them 
in the preparation of other foods. In the case of certain 
other foods dealt with, the liability to contamin-tion 
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by arsenic is not so great, but it seems nevertheless im- 
portant that precautions against arsenic should be 
taken by those manufacturing them; for example, 
foods made with glycerine; foods consisting largely of 
yeast; chicory; or West India sugars. In a third class 
of foods dealt with in the report, it may be urged that 
the liability to arsenical contamination, in the absence 
of all precaution, is so slight that there is no occasion at 
all for the question of arsenic to be considered by the 
manufacturer ; or again, in the case of particular sub- 
stances (Anchovy sauce, for example), it may be 
claimed that precaution is unnecessary on account of 
the small quantities in which they are taken by the in- 
dividual. But in the majority of cases it would 
seem a matter of little difficulty for the manufacturer 
of the substances here in question to secure that none 
of his ingredients, even if used in small amount, con- 
tains any noteworthy proportion of arsenic. A sugar 
refiner, or mineral water maker, for example, might 
use phosphoric acid or phosphates containing relatively 
large amounts of arsenic without contaminating his 
finished product to a degree which could be considered 
objectionable. But as he can obtain these substances 
practically free from arsenic with little additional 
trouble or cost, it would secm more satisfactory that he 
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should do so, and thus secure that his finished product 
was free from arsenic, in the sense that no arsenic would 
be detectable, by Marsh-Berzelius test, in quantities of 
his product such as are usually taken for arsenic 
analysis. And if the small proportion of a given in- 
gredient renders its content of arsenic of less moment 
to the consumer, it also renders insignificant the extra 
cost of arsenic-free material. 


In connection with these questions it is right that ! 
should record the fact that several manufacturers asked 
me to represent to the Commission their desire that the 
quantities of arsenic to be considered inadmissible in 
particular ingredients of foods should be authoritatively 
laid down—to adopt the usual phrase, “in order to give 
them something to go upon.” Representations in this 
sense were specially made by food manufacturers using 
mineral acids and by chemical manufacturers. Malt- 
sters appear particularly desirous of a “standard” as 
regards arsenic in malt, capable of adoption not only 
in transactions with brewers, but also with manufac- 
turers of malt foods and malt extracts. 


H. HAMMOND SMITH. 
October 1902. 
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ADDENDA TO REPORT OF MR. H. HAMMOND SMITH. 





A-——ARSENIC IN GLYCERINE: HxtTracts FRoM Letrers REcHIvVED rroM Pror. CampBett Brown. 


(December, 1901, and subsequently.) 


_It is quite true that several years ago glycerine had 
objectionable quantities of arsenic in it. We have 
occasionally tested glycerine, and found it pass the 
Pharmacopeeia test, but we also found that by more pro- 
longed experiments even the mercuric chloride paper 
showed a reaction. We never had enough glycerine to 
determine the arsenic by the ‘‘ drastic method.” 


Marsh’s test is discarded by us, and by a good analyst 
who regularly analyses commercial glycerine ; he uses 
Reinsch’s method. I cannot tell you the degree of 
delicacy. We are all agreed that the Pharmacopooia 
method is most unsatisfactory. 


I shall be glad to send you what information I can 
gather. Meanwhile I append such references as I have. 


J. Soc. Chem. Ind. 1889, 639 (Chem. Zeit. Rep. XII. 
293). Qualitative only—2c.c. Sample, 3 cc. HCL 
Zn & Ag NO, paper. 

J. Soc. Chem. Ind. 1889, 726 (Pharm. J. 1889, 205). 
As,O, found in most samples, 1 part in 2,500— 
6,000, HgCl, test. 

J. Soc. Chem. Ind. 1899, 404 (J. Amer. Chem. Soc. 
XXIX, 1335). Quantitative—no figures given. 
J.C. S. 1896, IL., 519(J. Amer. Chem. Soc. XVIT. G83). 

Quantitative—no figures given. 


J.C. S. 1899, I1., 499. Quantitative—no figures given.! 
Pharm. J. 1899, 359 (Chem. Centr. bl. LX. II. 58). 


Pharm. J., 1899, p, 968. English as well as German 
commercial glycerine contains arsenic “in notable 
quantity.” 


Pharm. J. 1899, p. 277. Siebold.. Analysed many 
samples, both English and foreign ; all were intended 
for pharmaceutical or toilet purposes, and were 
colourless and odourless. The majority contained 
1 part As,O, in 4,000 to 1 part in 6,000. A few 
contained larger quantities, and 10 per cent. of the 
samples contained smaller quantities. Those free 
from arsenic were all traced to the steam distilla- 
‘tion process. 

‘Method was to pass the gas from Marsh’s appa- 
ratus into AgNO, solution, and weigh the precipi- 
tate. 

For qualitative work Sieboid recommends Gut- 
zeit’s test—5 c.c. HCl (4 per cent.) solution, 15-20 
drops glycerine, 1 gramme Zn-1 drop saturated 
HgCl, solution dried on filter paper. 1-100th milli- 
gramme arsenic in 1 gramme sample shows a stain 
in a quarter of an hour. The contamination is pro- 
bably due to the H,SO, used in the manufacture. 
The amount of arsenic found would correspond to 
about 2 drops of Fowler’s solution, which is serious 
(p. 682). The arsenic is not due to the glass 
bottles, nor to the solder of the drums. Gutzeit’s 
test can be used quantitatively to estimate one pirt 
As,0, in 50,000. (I do not think this is really so). 


Pharm. J. 1890, p. 241, Siebold. Redistillation does 
not remove the arsenic from glycerine. It can be 
completely removed by diluting, adding freshly 
precipitated Fe(OH),, allowing to stand, and 
filtering. 

Pharm. J. 1894, p. 588. Fairley, Public Analyst, 
Leeds, finds that five samples out of eight contained 
“appreciable quantities of arsenic.” 


p 685, Paul and Cownley. Of seven samples, three 
were free from arsenic, two contained °01 milli- 
gram per c.c., and two contained ‘001 milli- 
gram per c.c. Used Gutzeit test, operating on 
2 c.c. sample. Commercial glycerine contained 
much more arsenic than the above samples. 

Pharm, J. 1895, :p. 802. Lewkowitsch says the arsenic 
is present as AsO,(C,H,), which would distil 
over with the glycerine at 250°, and, therefore, the 
latter cannot be purified by distillation. 

Pharm. J. 1895; p. 802. Tegarden. 
contained “comparatively large 
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Seven samples 
amounts . of 


arsenic,’ two contained minute traces, four were 
absolutely free. He used Guizeit’s test. 


Commercial glycerine was taken, proved free from 
arsenic by Gutzeit’s test for two hours, also by Scudder’s 
form of Marsh’s apparatus, and by Reinsch’s method. 
To this were added different proportions of arsenious 
oxide, The following three failed to give indications 
oy B.P. tests, but showed a yellow stain after a longer 
time, namely :— 

‘001 milligram arsenious oxide in 2¢.c. Glycerine showed 

slight stain in 1 hour. 

“002 milligram arsenious oxide in 2¢.c. Glycerine showed 

faint stain in 4 hour. 

‘004 milligram arsenious oxide in 2¢.c. Glycerine showed 

faint stain in 20 minutes. 

These are the proportions of ‘05 parts per 100,000 :-- 

a 9 29 29 

2 9? be) 99 
; mae following proportions were detected by the B.P. 
est :— 

‘006 milligram in 2¢.c. Glycerine gave faint yellow stain 

in 15 minutes. 

008 milligram in 2 ¢.¢. 

in 10 minutes. 

‘01 milligram in 2 

10 minutes. 

‘02 milligram in 2 ¢.c. Glycerine gave stain just begin- 

ning in 5 minutes; quite distinct in 6 minutes. 

According to notes by a good consulting chemist, Mr. 
Charles C. Moore, who was examining glycerine before 
the beer scare, he had an initial difficulty in the absence 
of a recognised method of testing. The B.P. test 
gave no indication with samples containing very appre- 
ciable amounts of arsenic, and, although results were 
recorded, they were quite useless. He also tried, as a 
qualitative test, the Gutzeit test, using strong silver 
liltrate on filter paper, with a plug of cotton-wool ins:de 
the test tube. Ten c.c. of glycerine, 10 c.c. water, and 
5 cc, HCl, was used for each test. For pure glycerine 
this test is largely used by manufacturers. Mr. 
Moore says “if suflicient time is given, say half an 
hour, it is fairly delicate. Using the quantities just 
given, a glycerine containing 4 part by weight of 
As, O, per million parts by weight of glycerine, will 
give a distinct indication of arsenic. It is necessary to 
have the zinc in small pieces to ensure a current of gas. 
A rough idea of the amount of arsenic in a sample may 
be obtained by this test by adding a known amount 
of arsenic to perfectly pure glycerine (not more than 
1-200th or 1-100th mgm. arsenious acid), and finding 
owt the smallest quantity of the contaminated 
sample required to produce a corresponding stain. 
If larger amounts of arsenic are used it is useless try- 
ing to compare the stains produced. These results are 
of course only approximate, and probably too low, but 
they enable one to distinguish between several samples 
with ease. 


Attempts to estimate the arsenic by precipitation 
with sulphuretted hydrogen, after diluting the sample 
with water and adding HCl were not successful, as it 
was impossible to obtain the slightest trace of any pre- 
cipitate with samples containing as much as five or six 
parts per million of arsenious acid, even after long 
standing. As this is a larger amount of arsenious acid, 
by a long way, than is usually found in pure glycerine, 
if is cbvious that results obtained by this method 
would be quite unreliable. Another way was tried to 
get results by using HS in the following manner :— 

About 100 to 150 grammes of glycerine was evapo- 
rated to a small bulk (about 5 c.c.), a little caustic 
soda being added before evaporation, with the 
object of retaining the arsenic. The results when 
using glycerine to which known quantities of arsenic 
had been added were fairly good, although the 
method is certainly rather tedious. , 


On the following page are tabulated the results of 


Glycerine gave stain just visible 


c.c. Glycerine gave faint stain in 


' the examination of a number of samples of glycerine, 


which I know to be of home manufacture. 
Shay 
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. TESTS OF PURE GLYCERINE FOR ARSENIC. 


Gutzeit test 
with silver nitrate 
as described. 
Parts As,Og per 
million glycerine. 


Quantitative 
by evaporation 
as described. 
Parts AsOg per 
million glycerine. 





Qualitative test 
No. of Sample. et 
British Pharmacopeeia. 

1 None. 

2 » 

3 5 

4 ” 

5 

6 , 

7 

5 

9 9 
10 3 
il Trace 
12 43 
13 None 
14 bs 
15 Trace 
16 None 
17 ‘ 
18 ” 








0°15 


0°45 





15 19 


52 
9°2 
5:1 
9°4 
11:0 
13 








With reference to the above figures, I should: consider 
the samples containing 0°25 part As,O, per million (or 
less), as being free from arsenic, while those containing 
about 1:0 part As,0, per million, may be considered as 
fairly good glycerines. Above that amount I would 
advise anyone to reject the glycerine as containing too 
much arsenic. Nearly all the bad samples in the above 


- Hist were supposed to come from the same manutacturer, 


while each of the good samples represents a different 
manufacturer. As there are only about a dozen makers 
of pure glycerine in the country, it generally soon gets 
known in the trade if any brand falls below its 
standard. 

Glycerine is now used in large quantities in 
the manufacture of cakes, I have been informed, 
which suggests an additional reason why its purity 
from arsenic should receive close attention. The whole 
of the samples mentioned above would, if judged by 
the standard of the British Pharmacopeeia, have to be 


pronounced pure, although they show wide variations 
in the amount of arsenic. It appears that anyone sell- 
ing glycerine containing an objectionable amount of 
arsenic might justify his action by contending that 
the requirements of the British Pharmacopoeia were 
complied with. I can see no reason why such a con- 
tention should be considered unreasonable while there 
is no recognised standard of purity, as at present. There 
is no doubt, as I pointed out before, that nearly all the 
glycerine sold by home manufacturers is of far higher 
purity as regards arsenic than is required by the B.P. 
So that it seems reasonable to assume that the makers 
would welcome some higher and more definite standard 
than ths present very lax one.” 


_May, 1902. 
I send you some results of comparative tests,, made 
in the County laboratory, of the amount of arsenic in 
glycerine bv different methods. 








Gutzeit, 2 ¢.e. 














o — 3” jonny a ” 39 


Series I. ae | 
Thirty Minutes. Two Hours. | 
Sm se rh he sa eae ! 
sanples No stain - | No stain 
aA - - “F '. | Faint stain 
sample = - 3 - - | No stain | 
1 v za . 29 mI | ” s = | 
Le es > ” > : PY) | 
df ds =f boil ” Faint stain | 
1 ” . ¥ ” 7 9 234 
Wea ate - ” ” Bp - 
1 °° = 39 a. 23 
1a - - | Faint stain - i, 03! i ee 
3 





Reinseh, 25 c.c. Marsh, 2 c.c. 





| No stain. | 
- . Slight tarnish. 
| About ‘001 grain per Ib. 


sep OTS | 54 Ff, 
te Ne Pe gee” 
3 ‘0016 ss, Bs 
005 A, “4 
a nes ero 
|| sae? Be se 
» ‘068 ” 9 ” 
» ‘O16 sf % as 





About ‘006 grain per Ib 
006 ” ” 
"02 »” ” 
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Gutzeit, 2 c.c., Weighing As.Sz_ Be 








Series IT. yellow in Reinsch, 25 c¢.e. Marsh, 2 ¢.c. Kea T Th. 

He sample - - - - - | 20 minutes - - ‘Ol 008 

1 the same, larger sample - - - | 15 x . - — 013 grain 
{i sample - - - . onl AS eee - “2 0084 = 

1 the same, larger sample - . - | 15 oe : —_ * 02 grain 

lsample- . - - - - | 18 a - . 033 02 aos 

1 the same, larger, sample - - -{ 11 5 - "04 — ‘057 grain 
{ 1 sample - = 4- - - ae 8 ea ve - ‘08 05 — 

1 the same, larger sample - - -| 8 5 - - ‘08 a 0994 grain 
‘Commercial brown elycerine Sil gia - —_ — =a ‘74 grain 

N.B.—In the case of the samples bracketed, the The Reinsch method gives more nearly the correct 


second sample was a further quantity of the same glyce- figure than the Marsh method, and the true figure is 
rine obtained for the purpose of determining the always slightly greater than either. 
quantity by an exact method. 





B.—ARSENIC IN Gas Coats, Gas Propucts, AND Coat Gas. 





COPY OF LETTER AND ENCLOSURES RECEIVED FROM MR. T. FAIRLEY, CITY AND COUNTY 
ANALYST, OF LENDS. 





17, East Parade, In no case have we been able to find arsenic in coai 
Leeds, gas—though the tests applied would have detected 
22nd June, 1903. 0:00002 or 1/50,000 grain per cubic foot. 
Dear Dr. Buchanan,—I enclose tabulated numbers Should you require the full analyses of these gas 


relating to analyses of coals and their gas products for coals they are at your disposal. Yours faithfully, 
arsenic. | T. Fairy. 
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ANALYSIS OF YORKSHIRE Gas CoaLs—continued. 


Arsenic in Grains per Ib. of Coal. 
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Absorbed in 
Coal. Coke. Liquor. Tar. Lime Purifters 
(by differenee). 
k te | 
Coal No. 1 - - - - = | 0:036 0:0230 00060 | 0:0070 None. 
| 
Coal No. 2 - - - - - 0:012 0:0045 0:0015 0:0035 0-025 
: 
CMAN ick etlesl ys oxide = Q-015 00058 00022 0:0027 00043 
Coal No. 4 - - - - 07140 0:0720 0:0050 0:0140 0:04.90 
Coal No. 5 - - - - - 0:003 0:0017 | 0-0002 0:0002 00009 
ee OO ne 0°041 0-0214 0-0029 0-0055 
Be SE ————————————_—————————————————E 
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REPORT BY DR. G. MCGOWAN ON EXAMINATION FOR ARSENIC OF VARIOUS. SUBSTANCES 
~~ SENT TO HIM IN CONNECTION WITH MR. H. HAMMOND SMITH’S INQUIRY. 


The results of the examination for arsenic of the 
various food and other substances submitted to me in 
connection with Mr. Hammond Smith’s inquiry are 
set out in the accompanying Tables I. to III. The sub- 
stances in question were of widely different nature and 
a variety of methods of treatment, preliminary to esti- 
mation of arsenic by the Marsh Berzelius test, had 
to be adopted accordingly. The tables indicate in the 
case of each substance the procedure adopted, and also 
show the basis on which the quantity of arsenic in the 
substance was calculated from the mirror or mirrors 
read. A full account of the various methods employed 
appears in the paper by Mr. R. 8. Finlow. B.Sc., and 
myself, which is separately printed as Appendix 22 
above. Here I would only add that the analytical 


work in connection with the substances recorded in 
these tables, as also in connection with the foods and 
other specimens submitted to me by the Commission 
in connection with the beri-beri inquiry (Appendix 31, 
Tables IV. to VI.) and the enamelled cooking utensils 
inquiry (Appendix 29), was carried out in my laboratory 
almost entirely by Mr. Finlow, to whom I would 
express my great indebtedness, both for the care and 
thoroughness with which he has ca1ried this through 
and for introducing modifications and improvements in 
the methods as the investigations progressed. 


GEORGE MoGOWAN. 
Ealing, August, 1903. 





TABLE 


I.—Miscellaneous Food Substances. 


TasLe I{.—Specimens received in connection with Experiments on (a) Goose- 


berries and (6) Fowls. 


TABLE I11.— Miscellaneous Substances other than Foods. 
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APPENDIX 26. 


COPIES OF LETTERS FROM MR. J. N. 


8, Delahay Street, 
Westminster, 8.W., 
Dear Sir, 6th November, 1902. 


I am directed by Lord Kelvin to inform you that 
this Commission wish to obtain information as to the 
liability of malt made in America and used for maltine 
and similar foods to contain arsenic, and as to the pre- 
cautions against arsenic which may be taken by manu- 
facturers of these foods in America. 

Mr. Hammond Smith informs the Commission that 
he brought this matter to your notice last year, and 
that no doubt you would now be in a position to give 
the Commission the information they desire. 

Accordingly I am directed to request that you will be 
so good as to attend at their next meeting on Friday, 
Q1st instant, at 11.45 a.m. for the purpose of giving 
them brief evidence on the matter. 

I should add that the Commission do not propose in 
connection with this branch of their inquiry to admit 
Press reporters. 

I am, dear Sir, 
Yours faithfully, 
(Signed) G. S. Bucnanan, 
Secretary to Commission. 


J. N. Beach, Esq. 


924 and 25, Hart Street, 
Bloomsbury, W.C., 
Dear Sir, 10th November, 1902. 


[ have duly received your letter of the 6th instant. 
I remember Mr. Hammond Smith calling upon me, and 
he asked me to obtain from our friends in America, who 
manufacture a preparation called “ Liquid Peptonoids, ” 
a statement as to the acid they use in their manufactur- 
ing process. Our friends wrote us, under date February 
13th, 1902, as follows :— 

“Inasmuch as we use only chemically pure 
hydrochloric acid, in the preparation of the pep- 
tones, the presence of arsenic is out of the question.” 

With reference to maltine, and the precautions 
adopted against contamination by arsenic, in the pre- 
paration of maltine in America, my recollection is that 
we only discussed this generally, and I stated that I did 
not see how it was possible for this preparation to con- 
tain arsenic. I did not write to the Chemist of the 
Maltine Company on the matter. I have, however, by 
last mail mentioned your letter, and requested full 
particulars on the subject, and I think it would be well 
to postpone my call, until I have received an answer 
from our works. If you have any special points on 
which you want information, perhaps you will be good 
enough to communicate these, and I will then submit 
them to the other side. 

Yours very truly, 
J. N. Bracu. 

The Secretary, 

The Royal Commission on Arsenical Poisoning. 


8, Delahay Street, S.W. 
Dear Sir, 12th November, 1902. 


With reference to your letter, November 10°5, I 
will inform the Commission at their forthcoming meeting 
that you are not at the moment prepared with informa- 
tion likely to be of service to their inquiry. As, how- 
ever, they have decided that some evidence concerning 
maltine manufacture in America is desirable, they would 





BEACH, SECRETARY TO THE MALTINE COMPANY 
{See Q. 11,496). 


be obliged if, as you suggest, you would obtain informa- 
tion as to liability of malt made in America and used for 
maltine to contain arsenic; and also as to the precau- 
tions regarding arsenic which are taken by maltine 
manufacturers. 

Imay add that with regard to the hydrochloric acid 
used in ‘‘ Liquid Peptonoids,”’ &c., the Commission 
has received a considerable amount of evidence which 
shows that hydrochloric acid sold as pure may neverthe- 
less contain notable amounts of arsenic, and I think it 
would be valuable to the Commission if you enabled Mr- 
Hammond Smith to state in somewhat greater detail in 
his report whether it is the custom of the manufacturers 
of these peptones to systematically test the acid for 
arsenic themselves, or what other steps are taken to 
secure its purity as regards arsenic. 


IT am, 
Yours faithfully, 
G. S. BucHanan, 
Secretary to the Commission. 
J. N. Beach, Esq. 


—_——_—— 


24 and 25, Hart Street, 
Bloomsbury, W.C., 
Dear Sir, 19th November, 1902. 


I duly received your favour of the 12th instant, 
and I have written to owr friends in America for the 
information you desire, and will submit this to you 
when it comes to hand. 

Yours truly, 
J.-N. Beacu. 
“he Secretary, 
The Royal Commission on Arsenical Poisoning. 





24 and 25 Hart Street, 
Bloomsbury, W.C., 
Dear Sir, 24th December, 1902. 


Referring to our letter of November 19th, our 
friends in Brooklyn write with reference to malt under 
date December 9th as follows :— 


“The liability of malt to arsenic contamination 
isvery, very remote. Neither our maltsters nor our 
chemist can conceive how such contamination could 
occur. The extreme care and cleanliness which are 
observed both in the malting process and in that of 
the manufacture of maltine preclude contamination 
of any kind.” 

With reference to the Liquid Peptonoids, the Arling- 
ton Chemical Company write us under date 2nd instant : 


“ Replying to yours of the 14th ultimo, in regard 
to the possibility of the presence of arsenic in the 
hydrochloric acid used in connection with Liquid 
Peptonoids, we will say that from every lot of this 
acid purchased by us we take a sample and submit | 
same to tests for arsenic or other impurities, and 
if there is any question as to the presence of this 
substance we discard the lot. It is, therefore, quite 
impossible that there should be any contamination 
of Liquid Peptonoids with arsenic.” 

You might communicate this information to the 
Commission ; I could not add anything to these state- 
ments if 1 appeared personally. 

I am, 
Yours respectfully, 
J. N. Bracu. 

The Secretary, 

The Royal Commission on Arsenical Poisoning. 


a 


—— 0 aigheratey 
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APPENDIX 27. 


LETTER FROM MR. OTTO HEHNER ON ARSENICAL CONTAMINATION. OF CERTAIN FOODS 
THROUGH THE USE OF COLOURING MATTERS (MINERAL AND OTHER), 


The Laboratory, 11, Billiter 
Square, E.C., London. 
June 26th, 1903. 
Dear Sir, 

When I had the honour, some time ago, to give 
evidence before the Royal Commission on Arsenical 
Poisoning, I drew attention to the fact that oxide of iron 
was frequently used as a colouring substance of articles 
of food, and that commercial oxide was almost invariably 
strongly arsenical. J had, however, at that time not 
been able to trace any arsenic in any articles of food thus 
coloured, partly owing to the comparatively small quantity 
of oxide used in most cases, and partly to the then difficulty 
of dealing with articles of food analytically, the huge 
relative amounts of organic matter rendering direct testing 
almost impossible. The process of destroying the organic 
matter by means of nitric and sulphuric acids and ex- 
tracting the carbon with water, recommended by the Joint 
Committee of the Societies of Chemical Industry and 
Public Analysts, is so easy to carry out, and gives within 
a very short time trustworthy results, that I have now 
examined a number of food samples in which I had found 
added iron oxide. The results of my tests—that is to say, 
the tubes containing the arsenic-mirrors—I now beg to 
submit, through you, to the Members of the Royal Com- 
mission. They show clearly that whenever oxide of iron 
is used as a colour, arsenic can be traced in the food thus 
contaminated. 

Card I. holds four mirrors consecutively obtained from 
the solution yielded (after acid treatment) by 10 grammes 
of certain sweets, of which I also enclose a sample. The 
arsenic is contained onlyin the chocolate-coloured portion 
of the sweets, the colour being mainly iron oxide, while 
the pink portion is quite free from arsenic, as shown by 
the tubes on card No. II. I may say that these sweets 
were submitted to me in my capacity as Public Analyst 
for the Isle of Wight, and that I have declared them to 
be arsenical. Whether proceedings against the vendors 
are being taken I cannot at the time of writing state. 
I estimate the sweets to contain approximately -028 grain 
of arsenic per lb. 

Card III. holds tubes obtained from chocolate powder 
lately largely sold in London ata very cheap price. The 
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firm selling the same immediately withdrew it from the 
market on being informed by me of the impurity. I 
estimate the chocolate powder to contain approximately 
between ‘04 and ‘05 grain of arsenic per lb. They sub- 
mitted to me samples of the iron oxide, which were 
immensely arsenical. 

Cards IV., V., and VI. hold tubes showing the arsenic 
in some brands of bloater-paste and anchovy-paste, 
purchased by me in the open market. The arsenic in 
these samples is obviously to be easily detected by the 
method employed. 

Although arsenic is no longer used in the manufacture 
of aniline colours, yet some aniline colours largely used 
in the manufacture of sweets and jams are strongly 
arsenical, probably from the use of arsenical sulphuric 
acid. Such colours, when tested without destruction of 
the organic matter, give no arsenic reaction, but readily 
do so after heating with nitric and sulphuric acids. 
Evidently the arsenic is present in organic combination, 
not as “ionic” arsenic. Cards VII. and VIII. show the 
arsenic contents of stated quantities of colour. 

Lastly, Card IX. shows the arsenic from different 
samples of paper shavings, used to pack cakes and other 
similar goods. 

Although it is probable that arsenic when combined 
with iron oxide will exert less action, if any, upon the 
organism than the arsenious acid, it appears to me to 
be a matter of grave public danger, imperilling possibly 
the freedom or lives of innocent persons, to permit even 
what may be assumed to be physiologically inert arsenic 
to be present in food-materials. The evidence I am 
submitting herewith shows clearly that through even 
the small proportion of colouring matter used very 
heavy traces of arsenic can be conveyed into food. 


T have the honour to remain, 
Yours very faithfully, 
Orro HEHNER. 


Dr. G. 8. Buchanan, 
8, Delahay Street, Westminster, S.W. 


P.S.—If the Royal Commission desire to see me on the 
matter, I am, of course, at their entire disposal. 


Appendix 27. 
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Appenaix 28. 


POSSIBLE ADDITION OF MINERAL ACID TO WHISKY AND GIN. 





I. Dr. McGowan’s Rerort on Examination or Sampies oF WHISKY AND GIN OBTAINED FROM TWELVE 
Pusiic-HousEs IN THE East Enp oF LONDON. 








At the end of November, 1902, Mr. Swinson, Inspector 
cf the London County Council, obtained samples of 
cheap whisky and gin from twelve public-houses in 
poor neighbourhoods in Poplar, Wapping, Shadwell, 


and St. George’s in the East. In each instance he sent 
a labouring man into the public-house to purchase the 
sample. Dr. McGowan’s report on these samples is as 


follows :— 


RESULTS OF EXAMINATION OF Spirits FoR MINERAL ACID. 





THESE were received from Dr. Buchanan on February 5th, 1903. 











Acidity calculated 

















| as Acetic acid. 
Date of | 
| Description of Sample. Chloride. Sulphate. 
Collection. 6 (1) (2) 
xrains 
per gall. Per cent. 
No. 1. Noy. 2Ist, 1902} Whisky from ‘‘The Old Star,’ Watts Street, | Faint trace | None. - - 
Old Gravel Lane, Wapping. 
No. 2 a Whisky from “The Red Lion,” Old Gravel | Faint trace | Faint trace.|  -— - 
| Lane, Wapping. 
No. 3 me | Gin from “The Buneh of Grapes,” St. George | None - None - = NS To) 0:054 
Street, Wapping. 
No. 4 : Whisky from “The Royal Crown,” St. George | Faint trace | Trace -| 2°81 0-040 
| Street, Wapping. 
No, 5 ? | Gin from “The Albion,” High Street, Shad- - Trace ARS) 0°034 
well. 
No. 6 3 Whisky from “The Duke of York,’ High | None - None- -| 1°88 0:027 
Street, Shadwell. 
No. 7. Noy. 27th, 1902) Whisky from “The Queen’s Head,” High | None - - | None. - ~ 
Street, Poplar. 
No. 8 . Gin from “The East India Arms,” High Street, = Trace - | 1°65 0-024 
Poplar. 
No. 9 ps Whisky from “The Old Commodore,” High | Trace - | None. - - 
Street, Poplar. 
No. 10. . Gin from “St. Leonard’s Distillery,” P.H., St. - Trace - | 2°62 0037 
Leonard’s Road, Poplar. 
No. ll. Dec. 4th, 1902) Whisky from “The Jolly Sailors,’ St. George | Very faint | None - + £b1B975 0054 
Street, E. trace. ’ 
| 
INOmED: Re | Whisky from “The Red Lion,’ St. George | Faint trace | Heavy trace) 2°35 0°034 
Street, E. : 














Ealing, March 9th, 1903. 


MernHops. 


Qualitative Tests for Sulphuric and Hydrochloric Acids. 
—The samples were first tested qualitatively for sulphuric 
acid and hydrochloric acid, either combined or free. In 
testing for sulphate, 5 ce. (approx.) of the spirit. were 
diluted to about 25 cc. with water and 1 cc. of a 10 
per cent. barium chloride solution was added. The liquid 
was boiled and any precipitate or turbidity noted. In 
no case was there more than a distinct turbidity, this indi- 
cating that if any sulphate was present, it was in very 
small amount only. 

In testing for chloride wien silver nitrate solution, 
the organic matter present in the samples of gin was 
found to reduce the silver salt and thus to interfere 
with the test. In order, therefore, to make sure that 
no free hydrochloric acid was present in these samples, 





Note.—The above estimations were done by Mr. Eric H. Richards, B.Sc. 


George McGowan, 


they were all examined by the quantitative method 
described below. The above qualitative tests do not, 
of course, distinguish between free and combined acid, 
but the results showed that the former, if present at all, 
must be so in only minute and inappreciable amount. 
All the samples were acid in reaction when tested with 
phenol-phthalein, and this indicator was used in deter- 
mining their acidity by titration with standard soda 
solution. 


Detection and Quantitative Estimation of Free Mineral 
Acid.—The method employed to detect and estimate 
free mineral acid quantitatively was that described by 
O. Hehner (‘‘ Analyst,” I. 105) for the estimation of 
mineral acids in vinegar. A measured volume of the 
spirit, usually 100 cc, was titrated with decinormal 
soda solution,* using phenol-phthalein as indicator. 


* This solution was prepared by dissolving sodium hydroxide in absolute alcohol, in order to remove sodium carbonate, 


which remained undissolved, 


APPENDIX 28. 


The neutralised spirit was then evaporated to dryness 
on a water bath, preferably in a platinum basin. When 
dry, the residue was gently ignited, so as to convert 
any alkaline acetates, tartrates, etc., into carbonate. 
The ignited residue, after digesting with a little water, 
was then re-titrated with standard sulphurie acid. If 
no free mineral acid was present originally in the spirit, 
the amount of standard acid now required should be 
exactly equivalent to the alkali originally added. If, 
on the other hand, less acid than this was required, 
it followed that some of the acid neutralised by the soda 
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must have been mineral acid, the sodium salt of which Appendix 2s. 


was consequently not converted into carbonate on 
ignition. It was not thought worth while to make 
this quantitative estimation with Nos. 1, 2, 7 and 9, 
seeing that they showed qualitatively either no chloride 
or sulphate, or only mere traces of these. No mineral 
acid was found in any of the samples tested by the above 
ignition process, 

Grorce McGowan. 

Ealing, March 9th, 1908. 





II. INroRMATION SUPPLIED TO THE COMMISSION BY THE Lonpon Country CounctL. 


County Hall, Spring Gardens, 8.W. 
6th March, 19038. 


Sir,—I am directed to forward, for the information of 
the Royal Commission on Arsenical Poisoning, the enclosed 
statement showing the effect of the replies received 
from Metropolitan Borough Councils to the letter which 
I addressed to them by direction of the Council, suggesting 
that samples of whisky and gin should be analysed with 
a view to the detection of arsenic. It will be observed 


that the replies show that only negative results have 
been obtained. 
IT am Su, 
Your obedient Servant, 
G. L. Gomme, 
Clerk of the Council. 
The Secretary, 
Royal Commission on Arsenical Poisoning, 
8, Delahay Street, 
Westminster, S.W. 


[See Table on the following page :-~- 
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Appendix 28. EXAMINATION OF SAMPLES OF SPIRITS FOR TRACES OF ARSENIC, 
| Number 
Metropolitan Borough. of Samples Results of Analyses. 

Analysed. 

| PORENE PS" bust 5 i 
Battersea - “ . - - - — Only negative results. 
Berniondaey®. FS) ee eee — Negative results. 
Bethnal Green - . - - - : 24 Free from any trace of arsenic. 
Camberwell - - : - - - — No adulterated samples found. 
Finsbury - Wins : of) prea 35 No arsenic found. 
Fulham - ; ; - - - - — No result shown by the analysie. 
Greenwich - . < . . - = No arsenic found, 
Hackney - - - - ; - - -- No arsenic detected. 
Hamineriinth) todas = => ee 27 No evidence of sulphuric acid having been used in 

their preparation. 
Hampstead ae Ls - - =i 6 Found pure. 
Holborn -— - St x aM a * No evidence of the presence of sulphuric acid. 
Islington - : : : = 2 tyes 10 | Negative results. 
Kensington : : - - 2 — Negative results invariably obtained. 
Lewisham - - - - - - = 15 No arsenic detected. 
Paddington ot! eRe CMe aia — Not the slightest trace of arsenic. 
Poplar - : = fe “ - 5 No arsenic found. 4 
St. Marylebone - - - : = 2 — Negative results. 
St. Pancras - : - : - — No traces of arsenic. 
Shoreditch - - ; - - - 18 All found to be free from arsenic. — 
Stoke Newington - - - = - — Entirely negative results. 
Wandsworth — - - - - - — Free from injurious ingredients. 
Westminster = - : - = 4 135 No arsenic detected. 
(Spirits and 
Beer). 

Woolwich -— - = ee - 5s 6 All free from arsenic. 





No replies have yet been received from the Chelsea, Lambeth*, Southwark and Stepney Borough Councils, and 
the Deptford Borough Council did not see their way to take action in the matter. ; 





— lh 


* In May 1903 the Clerk to the London County Council forwarded a letter from Dr. T. Priestly on the results of exami- 
nation of 31 samples of whisky taken in the borough of Lambeth. None of these contained arsenic or free sulphuric acid. 
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REPORTS ON EXAMINATION OF ENAMELLED COOKING UTENSILS FOR ARSENIC. 





Secrion J.—GurnzeraL AccounT AND SUMMARY OF 
RESULTS. 


The question of the use of arsenic as an ingredient of 
the white enamel of saucepans, dishes, and other 
‘hollow ware” was referred to by Mr. Hammond Smith 
in Section IV. of his report to the Commission (Appen- 
dix No. 24, Section IV.). In his evidence (Q. 11,008- 
11,023) he stated that inquiries as to the manufacture of 
hollow ware in this country indicated that the use of 
arsenic in their enamelling had been altogether dis- 
continued in recent years. He drew attention, how- 
ever, to a recent instance reported by Mr. Albert Smith, 
analytical chemist, of Highbury, and communicated to 
the “Ironmonger ” of August 2, 1902 (p. 185), where up 
to 2°03 per cent. of arsenic was found in the enamel of 
certain cooking utensils. Mr. Albert Smith had also 
stated that he had found that solutions of common salt 
or soda readily took up arsenic when boiled for a few 
minutes in these utensils. 


The Commission considered it advisable that some 
samples of enamelled cooking utensils should be col- 
lected and tested by Dr. McGowan in order to ascertain 
whether arsenical specimens such as those met with by 
Mr. Albert Smith were common. 


Collection of Samples. 


At the date of his evidence Mr. Hammond Smith had 
already obtained, through Mr. Cochrane, a retired iron- 
monger, a collection of enamelled stewpans, frying pans, 
and pie-dishes from nine different sources, as follows :— 


Manufacturer. 


_ Series I. Dunty and Co., Homberger Co. 

II. Hupfeld and Co., London. 

ITI. Fearncombe and Co., Wolverhampton. 
IV. Wm. Robinson and Co., Wolverhampton. 
V. Orme, Evans and Co., Wolverhampton. 
VI. Charles J. Price and Sons, London. 

VII. Hermann Wappermann, Holstein. 
VIII. W. A. Bayliss, Cardiff. 

IX. Anglo-American Co. 


_ Mr. Cochrane stated that he considered that the above 
ist comprised nearly all the principal manufacturers of 
enamelled cooking utensils which are sold in this 
country. Unfortunately, Mr. Albert Smith was unable 
to give any information which allowed the samples in 
which arsenic was present to be identified with any firm 
of manufacturers. He had purchased them in a street 
in Shoreditch from an itinerant vendor, and they had no 
distinctive marks. He had been informed that pro- 
bably they were of Belgian make, but this was only 
surmise. 


It seemed advisable, therefore, to add to the above 
series samples of cheap enamelled hollow-ware, of 
foreign origin, taken from small shops or street barrows. 
Mr. Shirley Murphy, Medical Officer of Health of the 
London County Council, kindly gave his assistance in 
the matter, and Mr. Swinson, one of the Council’s 
inspectors, purchased such samples for the Commission. 
Mr. Swinson, in addition, @ careful inquiries, and 
ascertained in several instances the place of manu- 
facture of the specimens purchased. At the beginning 





of December, 1902, he had supplied the Commission with 
specimens as follows :— 


Date of 
Purchase, 


ale 


Origin of Ware 


Vendor. if traced. 


Series. 

















18 Noy. M. B., Com-|German Enamel 
mercial Road. | Ware Company. 
XI. 21 Nov. Bought in |Said to be “ Ger- 
Wentworth | man ware,” but 
Street. origin unknown. 
XII. 20 Nov. R. W., Soho - | German ware 
(taken from crate), 
XIII. 20 Nov. Ditto - | Belgian ware, from 
St. Servair (taken 
from crate). 
XIV. 27 Nov. 8. §.,  Earl’s | Birmingham ware. 
Court. 
XV. 29 Nov. - | L. M., Shore- | Belgian ware. 
ditch. 
XVI, 4 Dee. G. C., Spital- | Said to be German, 
fields. but origin un- 
known. 
XVII. 4 Dec. H. K., White- |- Ditto. 
chapel. 
XVIII. | 4 Dee. ? ? Belgian ware 
XIX. 4Dec. - ? ? German ware. 





In transmitting these samples, Mr. Swinson sent the 
following note :— 


“$1, Whitehall Gardens, 
“Gunhnersbury, W. _ 
“12th January, 1903. 


“Dear Sir, 


“In connection with the samples of enamel ware 
obtained by me, the following particulars may be of 
interest to you. 

“ The cheapest ware sold in London is apparently 
that of German origin, and it is ware of this make 
which forms the principal stock-in-trade of street- 
hawkers, the majority of whom are found in Kast 
London. 

“These hawkers also have a quantity of Belgian 
ware of the quality known as ‘Thirds,’ as well as 
ware which, owing to being damaged, is unsaleable 
in better class neighbourhoods. 

“ The larger portion of the ware sold in good class 
shops is of Belgian make, of the quality known as 
‘ Firsts’ and ‘Seconds.’ Most shops of this 
description also stock ware of English manufacture. 

“The difference in the quality of ‘Firsts,’ ‘Seconds, 
and ‘Thirds’ is due to the number of coats of 
enamel placed upon the utensils. ‘Thirds’ are 40 
per cent. to 50 per cent. cheaper than ‘ Firsts.’ 

“Ware of English manufacture is approximately 
124 to 20 per cent. dearer than Belgian ware of the 
quality known as ‘Firsts.’ 

“Tt would appear to be impossible to distinguish 
between. ware of Belgian and German manufacture, 
on which point the opinion of dealers, both whole- 
sale and retail, is unanimous. 

“ This difficulty does not arise in connection with 
ware of English manufacture, as owing to its 
superior finish the latter is easily recognisable. 

“The above-mentioned information was derived 
from various wholesale and retail] hardware dealers, 
and I believe it can be relied on. 


“Yours obediently, 
(Signed) “E. THomas Swrgon,” 


B.. Hammond Smith, Esq. 
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Mr. Swinson usually took more than one article in 
each series, and the total collection comprised a large 
number of saucepans, frying-pans, pie-dishes, jugs and 
kettles. Series XIV. consisted of only one sample—an 
enamelled double saucepan used for sterilising milk for 
infants. 


The whole of the utensils of Series I. to XIX. were 
sent to Dr. McGowan, it being arranged that examina- 
tion for arsenic would in the first instance be restricted 
to one or two specimens, preferably saucepans, in each 
series; if-solutions boiled in any one saucepan showed 
notable amounts of arsenic then the other specimens of 
that series were to be tested. 


Solubility of Arsenic when an Ingredient of Enamel. 


Before proceeding on this work, however, Dr. McGowan 
considered it desirable to ascertain whether a saucepan 
with arsenic in its enamel will yield a material quantity 
of arsenic when boiled with plain water, or whether for 
the purpose required it would be more satisfactory to use 
a boiling solution of common salt, or a boiling solution 
made alkaline by carbonate of soda. For this pur- 
pose Mr. Hammond Smith communicated with a 
firm in the Midlands, who, after study of the analyses 
made by Mr. Albert Smith, kindly undertook to pre- 
pare exnerimental saucepans of the kind required. 
They made four saucepans, A', A®, B,, and B,, as 
follows :— 


Tn A! and A? the enamel consisted of a ground glass to 
which lead carbonate and arsenic were added in the 
mill as follows :— 

Anhydrous plumbic carbonate, 5 Ibs. 
Arsenious anhydride, 6 ozs. 
To a 25 lb. charge of the glass. 


In B, and B, the enamel consisted of a similar glass, 
to which were added in the mill :— 


Anhydrous plumbic carbonate, 5 lbs. 
Arsenious anhydride, 8 ozs. 
Magnesic carbonate, 4 ozs. 

To a 25 lb. charge of the glass. 


Each saucepan had two coats of arsenical enamel laid 
on a first coat which contained no arsenic. Hach was a 
six pint saucepan, and the weight of the arsenical 
enamel used was roughly estimated at 6 ozs. in each 
case. 


The results of testing solutions boiled in these sauce- 


“pans are reported in Section II. below. It was found 


that a considerable quantity of arsenic was extracted 
from the enamel by boiling with London tap water, and 
still more by boiling with soft, glass-distilled, water. 
After such boiling the quantity of additional arsenic 
which was extracted. by a further boiling with a saline or 
slightly alkaline solution was relatively small. Taking 
the highest result, the amount of arsenic extracted from 
saucepan A!, namely, 1-14th grain, was obtained by a 
single boiling with distilled water. It seemed sufficient, 
therefore, in the first instance to boil glass distilled 
water in each of the purchased specimens which were to 
be examined. If arsenic was detected in noteworthy 
amount in any particular instance, further experiments 
could be made with saline and alkaline solutions. 


Examination of Series of Enamelled Cooking Pots I. 
to XIX. 


The results of examination in this way of specimens 
of hollow ware from Series I. to XIX. are given by Dr. 
McGowan iin Section IIT. Prolonged boiling with glass- 
distilled water did not in any instance extract more 


than a trace of arsenic so small as to be almost incapable 
of estimation. In no instance would the proportion of 
arsenic extracted represent more than ‘005 per million, 
calculated approximately on the original volume of 
liquid taken. It was safe to conclude from these results 
that arsenic had not been purposely added as an in- 
gredient of the enamel in any of the specimens examined. 
There was nothing to suggest that examination of all 
the specimens in any one series was specially called for, 
and accordingly the surplus samples obtained have not 
been tested. G. S. B. 


June, 1903. 





Srcrion II.—Rerort py Dr G. McGowan on tHE Ex- 
AMINATION OF Soturions Bornep IN SpEctaLLyY Mapr 
SAUCEPANS, THE ENAMEL OF WHICH CONTAINED 
ARSENIC AS AN INGREDIENT. 


The four saucepans in question were received in 
December, 1902. Their origin and composition have 
been described in. Section J. Their capacity in each 
instance was about six pints or 34 litres. As filled up 
with water to be boiled, ‘they contained something lke 
five pints, or 22 litres. 

The method followed was to fill the pot nearly full 
with either glass-distilled water or other liquid, and to 
boil vigorously at first, and then more gently as the 
volume of liquid became smaller. The boiling down 
usually required from four to five hours. When the 
volume had been reduced to about 300 c.c. or so, the 
liquid was transferred to a basin of Berlin porcelain, 
evaporated down to a small bulk and made up to 100 ¢.c, 
A suitable portion was then Marshed with hydrochloric 
acid (hydrochloric acid standards being used). ' 


The residual solutions were always more or less tur- 
bid), especially, of course, when tap water was used. In 
every case there was a small quantity of sediment 
which could not be washed out of the saucepans, and 
which it was not considered advisable to rub off, for fear 
of detaching other matter at the same time. 


The saucepans were cleaned between two operations 
by running some water into them and rubbing with an 
ordinary saucepan brush. 


It will be seen that the above conditions of experiment 
were not actually the same as those which obtain in 
cooking (the saucepans having no lids). Less surface 
was exposed to the water in the experiment, because 
the volume of the liquid gradually diminished ; but, 
on the other hand, the long time during which boiling 
proceded would tend to equalise this. 


The results obtained are shown in Table I. below. 


Srcrion Ill.—Rerort py Dr. McGowan on Examtna- 
TION FOR ARSENIC OF ENAMELLED CookInG UTENSILS 
(Series I. to XIX.) OptarneD FROM VARIOUS SOURCES. 


The method of examination here again consisted 
in each instance in boiling down glass-distilled water 
from one hour to four, hours, according to the size 
and shape of the vessel, and Marshing as described in 
the last section. 


The results obtained are shown in Table TI. below. 


June, 1903. G. McGowan, 
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APPENDIX 30. 





REPORTS ON MALTING ANTHRACITE. 





REPORTS ON INVESTIGATIONS MADE FOR THE COMMISSION ON MALTING ANTHRACITE, 
AND “IMPURITIES” IN ANTHRACITE SEAMS, IN THEIR RELATION TO ARSENIC. 


The Reports on this subject are arranged in parts as 
follows :— 


tL. Account of Inquiry and Summary of Results. 


Hi. Notes by Mr. H. Hammond Smith on inquiries as 
to anthracite used at certain maltings visited by him in 
August, 1901. 


[LL. Notes by Mr. A. Strahan, F.R.S., District Geologist 
of H.M. Geological Survey, on visits made by him to 
certain anthracite collieries in South Wales which supply 
maltsfers, and recommendations as to samples which 
ghould be collected for analysis. 


{V. Report by Mr. 8. Warren Price, Lecturer on 
Mining Engineering at University College, Cardiff, on 


his collection of specimens for the Commission at these 
anthracite collieries in South Wales, together with notes 
on observations made by him in course of sampling in 
the mines. ; 


V. Report by Dr. G. McGowan on the results of exami- 
nation for arsenic of the specimens obtained by Mr. 
Price at anthracite collieries in South Wales, and also on 
a few other samples of malting fuel. 


N.B.—A memorandum by Dr. McGowan and Mr. 
R. B. Floris on the methods adopted in estimating 
arsenic in fuel samples appears in a separate Appendix 
No. 23. 


VI. Account of two experiments at Newark maltings. 





PART I.—ACCOUNT OF INQUIRY AND SUMMARY OF RESULTS. 


ACCOUNT OF INQUIRY. 


At the outset of the inquiry it was desired to obtain 
information as to the collieries which supplied some 
representative maltsters, and as to the custom of maltsters 
in. sslecting and ordering their fuel. 


Mr. Hammonp Smiru’s Nortgs. 


In these notes (No. I1., below) Mr. Hammond Smith 
reports on visits made in August, 1901, to four large 
malting firms at Newark, Burton, Sawbridgeworth and 
Smethwick respectively. All thesefirmshadused anthracite 
exclusively since attention was directed to the liability 
of malt to contain arsenic ; two had formerly used coke. 
Their anthracite was obtained directly or through agents 
from nine collieries altogether, eight of which were identi- 
fied by Mr. Smith. He gives notes of the considerations 
(teating power, “flavouring ’’ properties, etc.) which 
appeared to influence the maltsters in the selecticn of 
particular collieries. All anthracite supplied was under- 
stood to be hand-picked at the colliery in order to remoye 
impurities, but impure coal and pyrites were sometimes 
met with in the fuel delivered. Two maltsters had caused 
aome analyses of anthracite for arsenic to be made, but 
there had been no question at any of the maltings of 
purchasing anthracite under guarantee as to arsenic. No 
weight was attached by the maltsters to copies of analyses 
which they received from colliery companies showing 
that anthracite samples had been found free from arsenic. 


f 
Mr. SrraHAn’s Nores. 


Following on communications between the Commission 
and the Geological Survey, Mr. A. Strahan, District 
Geologist of the Survey, arranged to make inquiries in 


the directions desired by the Commission at a series of 
anthracite collieries in South Wales. 


The collieries which Mr. Strahan selected for inquiry 
were the eight which Mr. Hammond Smith had ascer- 
tained to supply the malting firms visited, and three 
others which Mr. Strahan afterwards ascertained to 
supply malting anthracite. In one case the manager of 
the colliery, who had heard that inquiries were in pro- 
gress, requested that his colliery should be visited. In 
other instances the secretary or manager of each colliery 
was advised of Mr.Strahan’s proposed visit, and in every 
case facilities for the inquiry were readily afforded. 

The great bulk of the anthracite used by English malt- 
sters is derived from a limited portion of the South Wales 
coalfield, a strip of country some 25 miles by 4, which 
Mr. Strahan describes. Ten of the collieries which he 
visited are situated in various parts of this area, and they 
may he regarded as fairly representative of the whole 
of this anthracite field. A single colliery which is outside 
the main coalfield was also visited. The facts as to 
this colliery are separately dealt with in these notes. 


After visiting these collieries Mr. Strahan drew up a 
Memorandum for the Commission (Vo. I1i., below), in 
which he set out the results of inquiries made at each 
colliery on the following, pomts :— 


What seams of anthracite were worked. 


Whether malting anthracite was obtained solely 
from a particular seam or seams; if frem more 
than one, whether it was the custom to consign 
mixed fuel to maltsters. 


Whether visible pyrites (either as “brasses”’ or as 
‘black pyrites ’’) occurred in the malting seams ; 
if so, whether it was present in lumps or in b-nds, 

- whether it was restricted to the upper or lower 
parts of the seams, and how far it was separable 
from the coal either by the miners underground, 
or by hand picking if it came to the surface. 


Whether impurities distinguishable by eye from pure 
anthracite, other than pyrites, occurred in the 
malting seams, and if so, to what extent such im- 
purities were also capable of exclusion at the 
colliery. 
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f What was the actual practice at the colliery in 
removing pyrites or other visible impurities from 
anthracite consigned to maltsters ; and whether 
there had been any recent alteration in this respect 
in consequence of demands by maltsters for arsenic- 
free fuel. 

Resides obtaining information on these points, Mr. 
Strahan obtained particulars regarding the depth of 
the several seams or “‘veins’’ of coal at each colliery. 
These, along with other data, enabled him to trace par- 
ticular seams of anthracite through the various collieries, 
and to indicate which seams appear to correspond geo- 
logically in different mines. 

At certain collieries only a single seam or vein of anthra- 


cite is worked for malting ; at others several seams are so: 


worked. The greater part of the coal used for malting 
is obtained from one seam, viz., “ that which is known 
in various collieries as the Stanllyd, Big, or the Nine-feet 
Vein.” Other seams lying above or below the Stanlydd 
are worked at certain collieries. Including the Stanlydd 
there are five seams in the anthracite region from which 
malting coal may be derived. In Table IV. of this Ap- 
pendix Mr. Strahan sets out a plan showing in order of 
sequence all the seams met with at the collieries visited 
and the names under which they appear at each colliery. 
The various seams “crop out and are worked near the 
surface as well as at great depths below it, the term 
“deep” which is applied to some of them in the trade 
having thus no significance.” 

Particulars corresponding to those obtained in the case 
of “malting”? seams were also ascertained regarding 
other seams which were worked but which were said not 
to be used to supply maltsters. This made it more easy 
to see how far the characteristic impurities of a seam or 
vein in a given mine might be regarded as local, or how 
far, on the other hand, they appeared to accompany the 
seam from colliery to colliery. 

On completion of his inquiries Mr. Strahan advised as 
to the samples which should be taken. 


Mr. Pricre’s’ Report. 


The services of Mr. 8. Warren Price, Lecturer on 
Mining Engineering at University College, Cardiff, were 
engaged by the Commission to procure the specimens. 
It was obviously of the first importance that the samples 
obtained should be properly representative and should 
be collected on a uniform system, and accordingly at 
the outset a scheme for their collection was drawn up 
in some detail in consultation with Mr. Strahan. At 
various dates between December, 1901, and August, 
1902, Mr. Price visited the collieries in question. In 
each instance notice of the visit was given to the manage- 
ment of the colliery, together with a general statement of 
the nature of the samples which it was desired to coilect. 


The samples thus obtainea by Mr. Price may be divided 
as follows :— 

A.—An average sample (representing a considerable 
bulk) of the coal being supplied for malting purposes at 
each colliery, taken at the colliery from railway waggons 
consigned to maltsters, or from: coal in course of being 
loaded or ready to be loaded. 


B.—A sample or samples taken in the mine from each 
seam from which anthracite is obtained for malting pur- 
poses; every such sample adequately representing the 
whole thickness of the seam, and excluding bands of 
shale, pyrites, or other impurities (if present) which can 
be, and customarily are, picked out either in the mine 
or at the surface. 

C’.—Special samples, consisting (a) of the above im- 
purities which can be, and custornarily are, rejected, 
and (b) where desired, of seams not used for malting, 
analysis of which was desirable for purposes of comparison. 

The samples (which in the case cf each of the coal speci- 
mens were usually about 20 lbs. in weight) were Jabelled 
and packed in wooden boxes. 

After completion of his visits to the collieries Mr. Price 
prepared a report (Vo. IV. below) detailing his proceedings 
in collecting the samples, ana also giving some notes of 
his own observations at the collieries, 
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De. McGowan’s Report. 


Dr. McGowan found that it was necessary to undertake 
a considerable amount of experimental work in his labora- 
tory before deciding upon a satisfactory method of esti- 
mating the proportions of “ total,” “fixed,” and ‘‘ vola- 
tile”? arsenic in these various fuel specimens, one of 
the principal difficulties which had to be met being the 
necessity of eliminating salts of iron from solutions added 
to the Marsh apparatus. In a separate Appendix, No. 22, 
he has set out (conjointly with Mr. Floris) the methods 
which were finally adopted, and which were applied to al! 
the fuel samples submitted to him. 


Supplementary samples, 1903. 


In March, 1903, the results of the examination of 
the malting coals and samples of anthracite from the mines 
were nearly all available. On comparison’ it seemed 
desirable that a few further samples should be obtained. 
This was done by Mr. Price in April, 1903. 

In 1903 also a few samples of coke were ebtained, 
Four of these were Yorkshire gas coke carefully sampied 
from bulk at three gas-works in the neighbourhood of 
Halifax, each of which. formerly supplied maltsters. 
There was some difficulty in getting to know of oven 
coke manufacturers who supply maltsters, as sale 
of this coke to maltsters is usually effected through agents 
The four samples of oven coke examined came froim 
different places of manufacture, and. were carefully 
sampled from bulk at a Midland ironworks. 

The results of analyses of these different samples have 
been included in the Table submitted by Dr. McGowan 
in his report. (No. V below.) 


SUMMARY OF RESULTS OBTAINED. 


Much care has been taken by the writers of the severa! 
reports to set out the results of ther maquiries in such a 
way that the facts regarding the nature and origin of 
each particular sample can he readily ascertained. It 
may however be convenient to summarise the main facts 
which have been brought out with regard to arsenic in 
anthracite obtained from South Wales. 

With this object the following notes have been prepared 
by the Secretary of the Commission, in consultation 
with the writers of the reports. 


A.—TasuLaR STATEMENTS OF RESULTS. = | 


Table I. 


Table J. is restricted to the samples of anthracite 
ready for maltsters, taken at the colliery ; the bulk from 
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which the sample was derived having been in each instance - 


indicated by the management of the colliery. 


Table II. 


Table II. relates to samples taken in the mine from 
the seams which are used to supply maltsters. It seis out 
the results of analysis of the sample or samples repre- 
senting the thickness of the seam; the nature of im- 
purities, if any, which are present in the seam.and are 


capable of exclusion at the colliery, and the amount of 


arsenic determined in specimens of such impurities, 


Table ILI. 


Table ITI. relates to all the seams from which anthracite 
is obtained. at the various collieries, including several not 
used for malting. It consists of two parts, A and 8£, 
both arranged in the same way. 4 is Mr. Strahan’s 
table, showing, in descending order, the seams met with at 
each colliery, and their apparent geological correspon des.ce 
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in the several mines. B shows on the same arrangement 
the proportions of “ total arsenic ” determined in the 
samples taken from these seams. 


B.—Presence or “ Impurirres ” IN ANTHRACITE SEAMS 
AND THEIR REMOVAL AT THE COLLIERIES. 


In a given colliery a particular seam of anthracite usually 
has certain definite characteristics as regards the presence 
or absence of impurities, and the nature of the impurities 
present. As arule these characteristics are fairly constant 
throughout the seam at any particular colliery; they 
not infrequently extend over a considerable area and thus 
are met with in the same seam in several collieries. 

Some seams are “solid”; in section they show anthra- 
cite of uniforin appearance without “ partings,”’ or bands, 
and no pyritous or other lumps are met with. From 
such seams (save for fragments of roof or floor which 
may be sent to the surface along with the coal) there are 
practically no impurities to be removed. 

Other seams contain visible impurities of one or another 
kind, ¢.9. 

(a) Definite lumps or nodules of various sizes, some 
consisting of yellow pyrites; others (also 
termed “ pyrites ” at the collieries) consisting 
of hard black masses showing no yellow pyrites. 


(b) Granular black bands (sometimes streaked with 
yellow pyrites) cither of definite thickness 
and traversing the seam at some particular 
level or appearing intermittently. 


(c) Bands of impure coal often consisting largely of 
shale—found chiefly near the top or bottom 
of the seam. 


(d) In some cases there is a parting near the top 
or base separating off a thickness of the vein 
in which the anthracite, for one or another 
reason, is considered “inferior,” and is accord- 
ingly separated from the remaining coal in the 
vein. 


At all the collieries where inquiry was made steps 
appear to be taken to remove impurities such as those 
just mentioned, with the object of supplying maltsters 
with what may be termed “clean” anthracite. The 
removal is effected either in the mine or by hand picking 
at sereens on the surface, it being usual to supply the 
maltster with anthracite in large lumps. Removal 
of large masses or nodules of pyrites can easily be effected 
at the colliery, but in the case of granular bands closely 
adherent to the coal the matter is more troublesome. 
(See Mr. Price’s Report as to Colliery H.) 

Probably the greatest difficulty of all arises where the 
pyrites is distributed in many small black bands about 
the seam. Mr. Price draws attention in his report to the 
advantage to be derived from treating these and other 
coals by suitable appliances (already provided at a few 
collieries) which afford greater facilities for the removal 
of impurities. 


C.—“ Crean’ Anvoracire iN RecarpD OF ARSENIC. 
Anthracite from scams used for malting. 


Twenty-two samples of this class were examined, each 
representing the whole thickness of a seam used for malting, 
exclusive of visible impurities, if any, which were capable 


of removal. They were found to contam amounts of 
total’? arsenic as follows :— 
a {0-5 parts 7\ 
si: ks 
0-10 parts per million (5-10  ,, - 125 


16-90 ree , gowitebs ihe x <i) ie, ie Ue 
SOS eae Oe aS Bi. Ee Laid 
7a et Vine ee sot es ee oe ia 3 
Over 40 ,, a ns > : - - O 


Anthracite from seams not used for malting. 


Seven samples of this class were similarly taken. Of 
these, six contained less than ten parts of (“ total ’’) 


collieries in question. ch 0 
a large bulk, which was indicated by the management 


of the colliery as satisfactory malting anthracite. They 
were found to contain amounts of ( total ’’) arsenic as 
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arsenic per million, and one contained eleven parts per 
rnillion. od 


Anthracite as consigned to maltsters. 


Twelve samples of this class were taken at the ten 
Fach of these samples represented 


follows :— ne ‘ . 
7 “11° par Ss - 

0-10 parts per million 5-10 4, , ah 12 
10-20 op) 2 2 Se a z S - O 
20-30 5 > ” = - - ~ - O 
30-40 =p, ” ” = a r ‘ i! 
Over 40 ” ” ” 7 he! = - O 

12 


It is interesting to compare these results with the only 
other series of reports of analysis of anthracite samples 
which the Commission have received, namely that given 
by Mr. Ling in his evidence to the Commission in June, 
1902. In making this comparison it should, however, 
be remembered that Mr. Ling had not at that date fully 
dealt with the difficulty as regards iron which Dr. McGowan 
found so important in analyses of fuels (Q. 10488), and 
that Mr. Ling’s samples were supplied by maltsters, and 
in many cases represented a small casual collection of 
pieces of anthracite rather than the result of systematic 
sampling such as was undertaken by Mr. Price. 

The amounts of “‘ total ” arsenic in Mr. Ling’s samples 
(neglecting his four “ bad ” anthracites, which were either 
slaty or pyritous, and in the sense of these reports 
would constitute “ impurities”) were as follows :— 


ca O- 5 parts - - 8 
0-10 parts per million {5 10 e _ Hoatye a a 17 
10-20 99 ” bb) bs - " = - 3 
20-30 4; 33 ” = = = = ait | 
380-40 _ ,, ” ” i + 7 —s aN 
Over 40 9 ” ” = Hf - wry? 0 


These may be contrasted with the amounts of total 
arsenic found by Mr. Ling in samples of coke supplied 
to maltsters :-— 


Gas Oven 
coke, coke. 
4)... J O- 5 parts _ 

Q-10 parts per million | 5UOnah 46 3 i : 
10+20 ; ” 9 m re cua / 
20-30 99 99 ” i hy * is 4 5 
30—40 ” 29 29 7 > nyt : 
Over 40 » es ald 2 tae i. 

16 De eed 





Dr. McGowan, in 1903, analysed four samples of coke 
taken from a certain Yorkshire gas-works which 
formerly supplied maltsters, and other four samples of 
oven coke, taken from bulk at a Midland iron-works, 
with the following results as regards (“ total ’’) arsenic :— 


Gas Oven 
coke. coke. 
— Rnarte 

0-10 parts per million ‘ee: Peg I 2 0 2 
(aye hee o 0h 2 
SOLON, 4 HR oe rere eee on” bg 
ee ene EE a 1h sap 
Qyverdowds.: val dewto- : - 3 3 0 
8 4 4 





Taking into consideration the number and diverse origins 
of the various samples ef “clean” anthracite examined 
for the Commission and the care taken to see that they 
were representative, it may be concluded that the results 
above summarised give a fair indication of tae ordinary 
limits within which the small amounts of arsenic found 


APPENDIX 30. 


% 


an “clean ’’ anthracite from South Wales collieries 
may vary. Some samples contain much more arsenic 
than others, but the variations are within much narrower 
dimits than is the ease with gas cokes or oven cukes of the 
‘kind which are, or have been, used habitually by maltsters. 
It is evident that some oven cokes may contain quite 
small proportions of arsenic, and it is likely that many 
gas cokes would show much less arsenic than the York- 
shire samples above referred to. But it may be con- 
cluded the clean South Wales anthracites, as a class, 
are much purer as regards arsenic than either of these 
kinds of coke. 

Reference must, however, be made in this connection 
‘to the examination of samples from Colliery Q. This 
colliery, with a few others of small size, is situated in an 
anthracitic region outside the main coalfields altogether. 
Two thin veins of anthracite (1) and () are worked. 
Both veins are “solid”; in each the anthracite appears 
uniform, and is comparatively soft. They may, however, 
have been modified in structure by some geological 
‘disturbance to which the strata of this field have been 
subjected. 

In 1902 Mr. Price took a sample representing the 
whole thickness of Seam (1) at a particular spot under- 
ground, and also a similar sample from Seam (2). Neither 
showed exceptional amounts of “total” arsenic, the 
figures bemg 2°57 and 7:2 parts per million respectively ; 
but in a third sample, taken from a considerable bulk 
of anthracite which had been in stock at the colliery, 
and was said to have been derived from both seams, 
the surprising amount of 90 parts of “total” arsenic 
per million was detected. In view of this result a 
second sample was taken by Mr. Price in April, 1903, 
from a “stock pile” of anthracite at this colliery. This 
sample also showed a very high arsenic content—50 
parts per million. 

The time available for these inquiries did not admit of 
ithe extensive series of field observations and chemical 
analyses which would have been necessary to establish the 
origin of the arsenic in these samples from Colliery Q. 
The results differ so greatly from all the other “ clean ” 
anthracite samples that it may be assumed that they are 
quite exceptional. Their chief importance lies in the 
fact that they show that caution is needed in judging 
anthracite solely from its appearance. It must not be 
assumed that a solid anthracite, which is free from the 
visible impurities referred to in this Report, contains 
anvariably such small proportions of arsenic as those 
found in the numerous samples taken in the main 
anthracitic region of South Wales. 


ANTHRACITE SEAMS IN JEGARD 
or ARSENIC. 


D.—ImpvuRITIES OF 


(a) Definite hard masses or nodules—As might have 
een expected, nodules consisting wholly or in part of 
yellow pyrites (“brass”) contain large amounts of 
** total” arsenic. 


Sample 24, Colliery D, 1,300 parts of “ total ” arsenic 


per million. 
” ] 6, ” B. 180 2? 3%) 
” 23, ' ” D, 93 ” ” 


[It may be here noted that Mr. Ling’s estimates of 
“total” arsenic in samples of “brasses” taken from 
anthracite at maltings were as follows (Evidence, June, 
1902) : 

I.—1,000 parts of “total” arsenic per million. 
I].—1,571 ” Bb) ” 
III.—107 rh x 931 


“Hard black nodules locally termed “ pyrites,” but 
showing no yellow pyrites, met with at various collieries 
and always in the same (Big or Stanllyd) vein, showed 
comparatively small quantities of arsenic. 


Sample 28, Colliery E, 10:0 parts of “ total ” arsenic 
per million. 


” 32 ” , 12°0 ” %9 
” 37, ay mE) 2°5 »” ” 
” 62, os K, 38 ”? ” 


(b) Granular black bands \“ black pyrites ” mixed with 
variable amounts of coal) appearing intermittently or 
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constantly at particular levels in the seams showed notable 4 ppendix 30. 


amounts of arsenic. 


Sample 61, Colliery K, 200°0 parts of “ total ’’ arsenic 
per million. 
9 ol, 9 J. 18°4 ” 33, 


a 44, As js Bape a pr) i 5 
Some of these bands are reported as liable to contain 
streaks of ycllow pyrites. Practically speaking, however, 
there was no yellow pyrites to be seen in any of the above 
three sarnples. 


(c) Bands of impure coal, consisting largely of shales 
in two instances out of three were highly arsenical. 
Sample 15, Colliery B, 280°0 parts of “ total ”’ arsenic 
per million, 
ie ABS Tee age y 83°0 
(shaly band at base of vein) 
» 45, Colliery H, 64 § és 
(thin shaly parting in middle of vein). 


In sample 15 a thin layer of yellow pyrites could be 
detected in a few portions ; neither of the other samples 
showed any yellow pyrites. 


{It may be here noted that Mr. Ling drew attention 
to the large amount of arsenic found by him in three 
‘slaty ” samples of anthracite. In the single specimen of 
shale which he examined he found 250 parts of arsenic 
per million. ] 


9 9) 


(d) ‘Inferior coal” separated by partings from the 
rest of the thickness of the vein showed in most instances 
more arsenic than the “ better’ coal of the rest of the 
vein. 


“Inferior coal” at top of Big or Stanllyd Vein. 


Sample 25, Colliery D, 9°25 parts of “ total ” arsenic 
per million. 


» dl, 9? FB; 19°0 ” ” 
” 39, ” G, 23°0 ” »” 
” 52, ” J, 4:0 ” ” 


‘‘ Inferior coal” at base of Big or Stanllyd Vein. 


Sample 38, Colliery G, 19°5 parts of “ total” arsenic 
per million, 


“ Inferior coal ” at base of Pump Quart Vern. 


Sample 7, Colliery A, 8°67 parts of “total” arsenic 
per million. 


19, ” C, 9°5 ? > 


9) 


E.— ANTHRACITE AND IMPURITIES OF ANTHRACITE SEAMS 
IN REGARD OF ‘‘ VOLATILE ” ARSENIC. 


Besides estimating the total arsenic in each sample, 
Dr. McGowan has in each instance reckoned the propor- 
tion of arsénic which was volatile when the anthracite 
was burnt under the conditions of his tests described in 
Appendix 23. 


As regards “clean” anthracite, the proportion of 
‘volatile’ arsenic to total arsenic varied greatly in the 
different samples examined. Nothing like a constant 
ratio between the two is to be traced ; samples showing 
much the same proportions of “total” arsenic varied 
greatly as regards the corresponding “ volatile ”’ arsenic, 
and vice versd. The results may be summed up as 
follows :— 


21 Specimens of Anthracite from Malting Seams, 


0 -2°5 parts of “volatile”? 14:—‘‘ Volatile” arsenic 
arsenic per million. per cent. of “total” 
arsenic ; average, 23°7 ; 

range, from 5'°6 to 57 


per cent. 

25-5 3 y 6 :—“ Volatile” —_ arsenic 
per cent. of “ total’ 
arsenic ; average, 41'8; 
range, from 27 to 62 
per cent. 

Sean) Be a O. ; ; 

10 -20 5 % - 1:—*Volatile’’ arsenic 58 


per eent. of the “total ’t 
arsenic 
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12 Specimens of Anthracite Consigned to Malisters. 


0-2°5 parts of “ volatile” 10:—‘* Volatile’ arsenic 
arsenic per million per cent. of total” 
arsenic ; average, 28°6; 


range, from 10°4 to 48°7 
per cent. 

2.—* Volatile” arsenic 
respectively 50 and 48°6 
per cent. of .“itotal:” 
arsenic. 


2°5-5 %» >» 


As regards impurities in the anthracite seams, in the 
“inferior coals,’ and also in the hard black nodules 
from the Stanllyd vein in various collieries, the propor- 
tions of arsenic which were “volatile” varied within a 
considerable range. In the case of the lumps of yellow 
pyrites, and also of the pyritous bands and shales met 
with in some collieries, Dr. McGowan draws attention 
to the fact that the proportion of “ volatile ” to ‘‘ total ”’ 











arsenic was generally high. Thus :— 
‘ TENE oy AE aan 2 be EN ; ra “ rm ‘ ee Te e 4 7a, 
“Volatile ” Yolatile : 
ee arsenic parts negra ge 
bse elas cent. of “ total 
P ; arsenic. 
Three samples of yellow 966 | 744 
pyrites, occurring in 110 611 
lumps. 68 72°6 
Three samples of impure | 211°4 Too 
coal consisting largely ; | 46°6 56°0 
of shale. } "1 32°9 
Three samples of black) | 6'6 43°4 
pyritous band tra- 13°2 ed 
versing a seam. 196°0 70°0 











SIGNIFICANCE OF “‘ VOLATILE ” ARSENIC. 


The “ volatile ” arsenic in each of these examinations 
represents the aifference between the estimated total 
arsenic in a given sample and the amount of (“fixed ’’) 
arsenic which remains in the ash (as an arseniate) when 
the finely powdered fuel is completely burned in an open 
platinum basin at ared heat. The results are valuable as 
being comparable znter,se, but how far they can be taken as 
a satisfactory index of the amount of volatilisation which 
may take place under other conditions of combustion is, of 
course, a different matter. On the kiln fire, for example, 
the temperature to which the anthracite is exposed 
varies greatly—often it reaches a white heat. The fuel 
is burnt in bulk, and the anthracite is in lumps, often of 
considerable size. These lamps may be suddenly thrust 
into a hot fire where they slowly burn away from the 
outside. Thus part of the anthracite which is being heated 
or burnt in the kiln (for example, the interior of the lumps 
or the centre of the fire) will be exposed not to an oxidising, 
but in the first instance to a reducing atmosphere. More- 
over, the period of combustion is much more prolonged 
in the kiln than in the laboratory, and the character of 
the combustion as regards supply of oxygen and tempera- 
ture in the case of the kiln must vary greatly with the struc- 
ture of the furnace and with the method of firing adopted. 
The influence of these and other factors in determining 
the proportion of arsenic which will become ‘fixed ” 
in process of combustion and the amount which will be 
volatilised has seemingly yet to be ascertained. The only 
way to arrive at this would be to carry on a large series 
of duplicate combustions in a kiln and in the laboratory 
over a considerable period of time. (cf. the two 
Newark Experiments, Part VI., p. 322.) 
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BEARING OF RESULTS ON THE SELECTION OF © 
MALTING ANTHRACITE BY COLLIERY OWNERS. 
AND BY MALTSTERS. 


The results above summarised show the extreme import-- 
ance of careful exclusion, in the mine or on the surface, 
of all impurities which may be present in the veins worked 
for malting, and the need for constant supervision and. 
watchfulness on the part of the colliery owner to ensure. 
that his men carry this out properly and thoroughly, so- 
that only “‘clean ” anthracite is supplied to maltsters. 
[t is essential to remove not only nodules of pyrites, lumps. 
in which pyrites and coal are mingled, and bands of slate- 
or shale attached to, or passing through, lumps of coal,. 
but also any obvious granular “black”. pyrites. In a 
seam where such granular black pyrites is present as a. 
definite layer traversing the vein at a particular level, it 
can be more readily eliminated than where the pyritous- 
portions are distributed irregularly throughout the vein. 
In the former, case a system can be adopted as at 
Volliery H (see Mr. Price’s Report), by which all pieces- 
of anthracite in which the band is represented are 
rejected. ‘- 

[t is equally essential that maltsters should systemati- 
cally keep a strict watch on the anthracite supplied to. 
them with the view of detecting and discarding impurities. 
of the kinds above mentioned. 

It is important that “clean” anthracite, as supplied to- 
maltsters, should from time to time be sampled for the 
colliery owner, and that the quantity of arsenic contained. 
in it should be estimated and compared with all available. 
data. or this purpose a thorough and accurate method 
of obtaining a fair sample is essential. This pot cannot. 
be too strongly emphasized. The analyses desired are for 
the information and guidance of the colliery, and not for 
the purpose of obtaining a favourable report on specially 
selected samples, for exhibition to maltsters. 

Where more than one seam of anthracite is worked at a. 
colliery, advantage may be gained by analysis of the seams 
separately, together with associated impurities. For- 
example, at Colliery B, four seams are worked for malting 
coal, the “ Big,” “ Green,” ,“‘ Gras Uchaf,” and “ Pump. 
Quart ” veins respectively. The samples from the last 
two, which are “ solid ”’ and have, practically no impurities 
to be removed, and also the sample from the Big Vein, in 
which the, impurities consist of large and easily-remoyed — 
lumps of yellow pyrites, contained in each instance less _ 
arsenic than samples of “ ate anthracite taken from. 
the “Green” Vein. This Green Vein also was found to 
have a band of impure top coal which showed 280 parts of 
arsenic per million. So far as arsenic is concerned, there- 
fore, it would seem better not to work such a vein as the 
last named for the supply of malting fuel. 

A similar contrast is afforded between the ‘ Big ” and 
‘ Brass ”’ Veins in Colliery K. 

When colliery owners run short of malting anthracite, 
they occasionally fulfil their orders by arrangements with 
owners of other collieries, and this of course is the 
regular practice of agents and middlemen in. similar 
circumstances. Where this is. done it would seem im- 
portant that the person or firm who has: undertaken to 
supply the maltster should inform him that the source. of 
supply has been changed, and should ascertain that the 
new supply is satisfactory as regards removal of im- 
purities. 

The exceptional result obtained in the case of anthracite 
from CollieryQshows that it is desirable that the maltster, 
besides taking steps to obtain a Supply of anthracite that. 
is “clean” and apparently free from visible impurities,. 
should also take the precaution of occasionally submitting 
samples (thoroughly and fairly taken) to the analyst. 
This seems especially important when. the supply. is 
obtained from a new colliery, or when the maltster receives 
anthracite of a different character from that to which he 
has been accustomed. 

G.S. B. 


August, 1903. 
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TABLE I. 


Sampxes of Malting Fuel, ready for consignment to Maltster, as indicated by management of the Colliary. 









































Colliery N , : Les Samples of Malting Fuel ready for consignment to 
olhery Names .. Seam or Seams Maltster, as indicated by management of Colliery. 
, oe of Anthracite from eS ae 
COLLIERY. Seam a Seams of jes Multsters are | Notes on Sample (col- | Arsenic in parts per million. 
Anthracite worked lected between Lieishex| | Ey Aree 
at the Colliery. | ied 1901, and August 1902, | 
Tas prea a | 4 3 at unless otherwise stated).| Total. “Fixed.” * Volatile.” 
} | K | 
| | 
COLLIERY A. -| Big Vein - - | Lower Pump QuarT | From railway waggons |, 6°00 4:75 ,| 1°25 
: | at colliery. 
Green Vein. | 
Gras Uchaf. | 
Lower Pump | | 
| Quart. | 2 | 
| | 
‘COLLIERY B - | Big Vein - - | Bie VEIN - - - | From railway waggons | 4°67 3°14 | 1°53 
| at railway station | 
Green Vein - | GREEN VEIN. | near colliery. | 
| Stanllyd -— - | STANLLYD. | | 
| Gras Uchaf = - | Gras Ucuar. / 
"COLLIERY C - | Lower Pump | Lower Pump QuArT | From railway waggons | 3°12 1°60 | 1°52 
| Quart. | at colliery. 
| 
Trequart. 
| | | | 
COLLIERY D - | Stanllyd —- - | STANLLYD - | From railway waggons | 8:00 4:00 | 4-00 
4 i at colliery. | 
Upper Pump | 
Quart. / 
COLLIERY E - | Deep Stanllyd - | DrEP STANLLYD- - | From railway waggons | 7°67 043 2°24 
at colliery. / 
Gras Isaf. 
i} : | 
‘COLLIERY F -.| Big Vein - - | Bre VEIN - - - | From railway waggons | 3:04 158 | 1-46 
| at colliery. | 
Peacock. | 
| 
Tregloin. | | | 
COLLIERY G - , Big Vein | BiG VEIN - | From railway waggons | 2°43 | 1-86 0°57 
| at colliery. 
Peacock. 
COLLIERY «4H - | (Big Vein) - - | BRASS VEIN | From screen, as no wag- 5°43 4°8€ 0:57 
gons available. — Por- 4 
_ Brass Vein. | | tions showing black 
. band excluded. 
| 
os, At colliery :-- 
COLLIERY J 2 Upper Four Foot | BiG VEIN - - “ (a) Provisional sam- 8°89 4°57 | 4°32 
t ; ple, 1902. ph 
Big Vein. 
(0) From several | . 8:00 6°86 114 
Brass Vein. railway waggons, | - 
1903. 
| 
COLLIERY K . | Nine Feet Vein - | Nine FEET VEIN - | (a) From railwa 4°80 2°70 2°10 
waggons at col- 
liery, 1902. 
Brass Vein - - | BRASS VFIN_ - - (6) From railway | 3°10 2°64 0°46 
waggons at col- 
liery, 1903. 
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Taste IT.—Samples from SzAMs of ANTHRACITE USED FOR MALTING at the several 





Sample taken underground representing the whole thickness 
of seam, exclusive of impurities stated to be systematically 


Colliery Name of removed from the coal at the colliery. 





Seam or Seams 





























COLLIERY. 
worked for Arsenic in parts per million. 
Malting Coal. Notes as to Sample. i ey 
Total. “Fixed.” | “Volatile.” 
COLLIERY A_ - - | LOWER PUMP QUART a 3°67 2:57 110 
| 
COLLIERY B_- - | Bie VEIN’ - - - | — 6°60 4°86 174 
GREEN VEIN. - = | Sample (a),1902 - - -{| 18-80 767 | 10°63 
Samples (b) and (c), 1903, 
taken in view of result 
 @) 
(b) Whole thickness of vein 16°00 13°30 2-70 
sampled at three different 
places in “No. 7 level.” 
Aggregate sample repre- 
senting the three samples 
thus obtained. 
(c) Similar to (b), but taken 6°35 supply 0°64 
at three different places in 
another part of the mine, 
“No. 6 level.” 
STANLLYD - - - — 5°60 2°70 2-90 
GRAS UCHAF - - — 3°20 2°71 0-49 
COLLIERY C -— -| Lower PumP QUART a 2°83 2°35 058 
COLLIERY D + -{|STANILYD - cp anevdt ---- 3°86 2:20 1-66 
COLLIERY E - -|DrEp STANLLYD- -|- ——. , 8-00 3-00 3:00 
CULLIERY F-- - | BlayVEIN- - - - —--- 4:00 3°04 0-96 
. 
| 
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APPENDIX No. 30—continued. 
Appendix 30 


COLLIERIES VISITED, together with Samples of Jmpurities met with in those seams. 





Impurities (other than fragments of roof or floor) liable to be met with in seam, and stated to be 
systematically removed from the coal at the colliery. 




















Arsenic in parts per million. 
Nature of Impurity and Notes as to Sample. 
Total. * Fixed.” “Volatile.” 

No wisible pyrites. 
Inferior coal at base of vein - : - - - 8°67 6°29 2°38 
Lumps of prsies, chiefly yellow, 12 to 15 inches above 180-00 70°00 110-00 

bottom of vein. 
No wisible pyrites. 
Two-inch band of impure top coal, largely shale: thin band 28000 68°57 211°43 

of yellow pyrites visible in a few portions. 

| 

Seam solid: no visible impurity. 
Seam solid : no visible impurity. 
No visible pyrites. 
Thin band of impure coal at base of vein : - ra 9°50 6°90 2°60 
Impure coal at the top of the vein, about 10 inches thiek . 9°25 6°57 2°68 
Pyrites in balls, about 2 feet from the bottom of the vein, 93°30 25°60 67°70. 

sometimes irregularly distributed through the vein. | 
Practically no visible impurity. 
Black granular nodules occasionally met with : : - 10-00 8°80 1:20 
Strong impure coal at the top of the vein, 6 to 7 inches 19-00 | 10°50 8°50) 

thick. | | 

| Black kidney-shaped lumps, occurring intermittently and 12-00 3°60 8°40 
| infrequently in the upper and lower parts of the vein: ‘ 
lumps sometimes thinning ont into small bands. 
(Sample consists partly of lamps and partly of bands : 
contains no visible yellow pyrites. ) 








45765. 2P 





a 
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Appendix _30. APPENDIX, No, 30—continued. 


TaBLe Il.—Samples from Seams of Anthracite used for Malting at the several 
ad 





Sample taken underground representing the whole thickness of 
seam, exclusive of impurities stated to be systematically 
Colliery Name of removed from the coal at the colliery. 





Seam or Seams 


COLLIERY. an ire 
worked for | Arsenic in parts per million. 





Malting Coal. Notes as to Sample. - =F 3 = - 





Total. “ Fixed.” | “ Volatile.” 








COLLIERY G -» | -/| BIG VEIN - e «| Sample (a), taken 1,400 2300 0°86 Jig 
yards south-east of ‘‘ New 
Pit.” 


Sample (b), taken 1,100 5°69 2°50 3°10 
yards west of ‘* New Pit.” 


COLLIERY H - | BRASS VEIN . - | Sample (a'. Inclusive of a 800 755 0-45 
thin band of bright granu- 
lar coal, traversed by 
threads of yellow pyrites, 
situated about 9 inches 
below the top of the vein, 
and 1 to 3 inches thick. 
This band until 1902 was 
ordinarily ineluded in 
malting coal. . 


Sample (b). From another 8:00 7°25 0°75 
part of mine, also inelu- 
sive of above band. 


Sample (ce). From another 8-00 6°67 1°33 
part of mine, where above 
band had disappeared, but 
impure coal was to be seen 
in middle and at base of 
vein. 








bo 
I 
— 


1°62 





COLLIERY J - -| Bia VuIN + - | -| Sample is exclusive of dull 4°33 
5 black layer referred to in 
next eolumn. 


COLLIERY K_ - : ge or NINE ‘ Foor | Sample (a), 1902 - - : 6-46 4°86 1:60 
EIN, : ; | 
Sample (b), 1903. - - - 8:00 | 7°00 1-00 


Brass VEIN “ - | Sample (a), 1902, taken 15°00 10°95 4°05 
where black layer referred 
to in next column was 
absent. 


f Sample (b), 1902, taken where 5°67 2:14 3°53 
black layer was present, 
exclusive of layer. 


Sample (c), 1903, taken where 6°67 6-00 0°67 — 
black layer was absent. 
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APPENDIX, No. 30—continued. Appendix 30, 


Collhieries visited, together with Samples of Jmpwrvties met with in those seams—continued. 





Impurities (other than fragments of roof or floor) liable to be met with in seam, and stated to be 
systematically removed from the coal at the colliery. 





Arsenic in parts per million. 


Nature of Impurity and Notes as to Sample. 
Total. “Fixed.” ** Volatile.” 





Impure granular coal clinging to roof of the vein, 14 to 4_ 23°00 11°50 11°50 
inches thick. | 
(Sample from same spot as (a).) | 
Impure coal at bottom of vein in eastern portion of mine, | 19°60 11:00 8°50 
about 3 inches thick. 
(Sample from same spot as (a). ) | 


ins) 
— 
wT 


Black lumps of ‘“‘pyrites” of irregular size and _ shape, 2°50 0°33 
sometimes on one plane, sometimes irregularly distributed. 
Lumps occasionally small and thinning out into the seam. 

(Sample from same spot as (b), consists of large, heavy 
black nodules showing a few minute specks of yellow 


pyrites). 








Band of bright granular coal, traversed by threads of pyrites, 15°33 8°67 6°66 
situated about 9 inches below the top of the vein and 1 to 
3 inches thick. 
Separate sample from those included in (a) and (b). 
Sample contained a little yellow pyrites. 








Half-inch band of impure coal (largely shale) from middle of 6°40 4°29 21) 
vein at same spot as (¢). 


Impure coal from base of vein at same spot as (c) : contains 83°33 36°67 46°66 
bands of shale and carbonate of lime: no yellow pyrites. 


Impure coal at top of vein - - - ° - - - 4:00 1°52 2°48 


Hard black layer, up to 3 inches thick, lying 9 inches and 18:40 5:20 13:20 
upwards from the bottom of the vein. This layer clings 
eee to the coal. 


Irregular black band, very hard, about 2 feet above the 3°80 3:20 0°60 
bottom of the vein. 





Black granular layer, from the same spot as sample (b) - 280-00 84:00 196:00 





iS) 
gy 
nw 
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ppendix 30, APPENDIX, No. 30—continued. 


TABLE III. 
A.—Shewing, in descending order of level, all the SEAMs met with in the several 


Sena used for 
























































West. 
| 
| 
Colliery letter A. B | Cs D. E. 
Big Vein. BIG VEIN. . 
Green Vein. GREEN VEIN. 
era vy _DEEP 
STANLLYD. STANLLYD. STANLLYD. 
Seams of Anthracite oes 
worked. Upper 
Gras uchaf. GRAS UCHAF. Pump Gras isaf. 
Quart. 
LOWER LOWER 
PUMP PUMP 
QUART. QUART. 
Trequart. 
} ; 








i} : : ae ‘ : 
i B,—Shewing, by a corresponding arrangement, the amounts of Toran ARsENIc (parts per million) estimated in 
| systematically removed 
| 






































| WEs?. Figures for seams not used 
i! -Colliery letter - - A. B. C. / D. E. 
Malting Samples - 6:0 4°67 | 3°12 80 Oe. 
6°33 6°6 
| YO) (a) 18°3 
|| (c) 6°35 
a6 3°86 SC 
Samples from Anthra- i 
cite seams. 



































* Exclusive of pieces containing black band, which, however 





APPENDIX 380. 297 





APPENDIX, No. 30—continued. 


oe 


TABLE III. 


ollieries and the name under which each Seam appears at each Colliery. 






































malting in Capitais. East. 
R G H. J K 
Upper 
Four foot. 
BIG VEIN. BIG VEIN. Big Vein. BIG VEIN. NINE FEET VEIN. 
‘te z 
Peacock. Peacock. BRASS VEIN. brass Vein. BRASS VEIN. 
Tregloin. 























Samples taken in the mine from certain seams noted in A. Samples are exclusive of impurities stated to be 
at the Colliery. 


for malting in Jtalze type. East. 



























































are included in the samples taken in the mine. 


Appen 
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REPORTS ON MALTING ANTHRACITE :—PART II 





adART II.—NOTES BY MR. H. HAMMOND SMITH ON INQUIRIES AS TO ANTHRACITE USED BY 
CERTAIN MALTSTERS 


The object of these inquiries was to ascertain the prac- 
tice of certain maltsters in the selection and purchase of 
malting anthracite, and the mines from which their 
anthracite is obtained. 

The maltings of four large firms were visited. These 
are situated respectively at Smethwick (taken as repre- 
senting Western Counties Maltings); Burton-on-Trent 
(Midland Counties and other Maltings) ; Newark-on-Trent 
(Eastern Counties Maltings); and Sawbridgeworth 
(Southern Counties Maltings). 

Information was kindly given me by the representatives 
of the firms concerned, including their analysts. I also 
took the opportunity of speaking to the men who handled 
the anthracite, and had the charge of the malting fires both 
in closed and open furnaces. 


Exclusive use of anthracite. 


All the maltsters I saw agreed in stating that since the 
discovery that malt might be arsenical, they have used only 
anthracite for malting purposes. 

Brewers now usually stipulate that the malt they buy 
should all have been kilned by means of anthracite, and 
not by the use of coke. Two of the maltsters whom I saw 
said that they had previously used nothing but anthracite, 
but at other two, coke, said to be oven coke, was formerly 
used---principally in conjunction with anthracite to 
“finish ” the malt. 


Selection of Anthracite by the Maltster. 


At two of the maltings visited the anthracite is ordered 
direct from the colliery or collieries, at the other two it is 
obtained through agents. But in either case the coal 
comes direct from the colliery to the malting. 

At each of the maltings visited I was told that the 
anthracite is hand-picked over at the colliery, and any 
lumps of pyrites, or pieces of coal showing pyrites, are 
rejected. This is believed to be invariably done at the 
colliery, but no special stipulation as to the picking over 
was made by the maltsters. To a certain degree there is 
additional hand-picking at the malting by the furnace-nen, 
who usually throw on one side pieces that show what they 
term “ glitter ” (pyrites), or that look dull. The latter are 
rejected because of the smoke they produce. Surprisingly 
larse lumps of pyrites and other impurities are some- 
times found in the anthracite as delivered to the 
maltsters. 

Anthracite is generally bought and stored in the summer 
time, but some is also bought in the winter. The custom 
seems to be that once a particular colliery has been found 
to give a satisfactory anthracite, orders are renewed year 
by year to that colliery, without obtaining fresh samples. 
The anthracite has in the past been selected by the maltster 
as that which, in actual practice, he finds to burn best, 
and to produce the best flavoured malt. Thus in one 
instance, some years ago trials were made of samples from 
various collieries. As a result of these trials, one colliery 
was selected, and has been exclusively used ever since. 

In two cases the maltster obtained his anthracite from 
one or two or more collieries, and occasionally a mixture 
o: fuels is used on the kiln. In other cases the maltster 
ordered all his anthracite from a single colliery. 


Collieries from which the fuel is obtained. 


In the list of mines given in thereport of H.M. Inspectors 
of Mines, 1900, there are 28 anthracite collieries in Brecon, 
Glamergan, and Carmarthen mentioned which employ 
over 100men Out of these 28 I found that the four 
large maicsters visited get their supply of anthracite from 
only eight collieries, in addition to one which I was 
unable to identify; some of the maltsters visited were 
supplied from the same colliery or collieries. 


Designation of Anthracite. 


The coal used is said to come from the ‘“‘ deep seams,* 
and “‘ deep-seam anthracite,’ whatever may be its signifi- 
cance, is always asked for when ordering. 

All the maltsters visited promised to let the Commission 
have samples of their fuel if required. 


Analysis and guarantees of Anthracite by Colliery Owners. 


Up to the present time anthracite has not been bought 
or selected on chemical analysis at any of the maltings 
visited, although analyses of the fuel as regards carbon, 
ash, &c., are frequently made by colliery owners and sent 
to maltsters. ; 

By one maltster I was shown several analyses of recent 
date (1901) which he had received from colliery owners. 
advertising their coals as “free from arsenic.” By 
another maltster I was shown an analysis received from 
the colliery in which the analyst, after giving the amount 
of carbon, ash, etc., in 100 parts, said he could not detect 
more than ‘600000026 per cent. of arsenic ! 

I found the maltsters visited attach no importance te 
analyses sent them from the collieries, and for this reason 
they do not ask for guarantees from the colliery owners 
that their coal is arsenic-free, nor do they require an 
analysis to accompany each fresh consignment of coal. 


Selection and Analysis of Anthracite by Maltsters. 


The coal up to now has been selected entirely for its: 
burning and flavouring properties, and not on account 
of its freedom from arsenic. I found that at two of the 
maltings visited the maltsters had not had their anthracite 
analysed on their own account ; the other two had done so. 

At one malting I was told their own chemist had been 
analysing anthracite for arsenic, and other fuels also, and 
has had his analysis supplemented by an independent 
chemist. Iwas shown the analysis of samples of six South 
Wales anthracites. Out of these five showed from 
1/70th to 1/50th of a grain of arsenic per lb, (2 to 3 
parts per iillion), and one was “nearly free.” These 
anthracites were samples taken from coals as delivered 
in the ordinary course anda had been selectea by the 
Cheniist of the Works. By the same maltster’s chemist 
I was shown analyses which he had made of samples of gas 
cokes and oven cokes as follows :— 


Gas Coke. 
Per 
: Million. 
1. Yorkshire sample 1/14th grain per lb. 102 
2. Nottingham sample 1/18th ,, 4 19 
3. Lincolnshire sample 1/30th ,, Z 48 
Oven Cokes. 


4 (a). Derbyshire sample 1/30th grain per lb. 48 
4(b). Derbyshire sample 1/7th ,, = 20°45 
5. Babbington (washed) 1/35th _,, s 41 
6. Durham (washed) 1/30th ,, cs 48 
7. Derbyshire (washed)  1/14th ,, - 10°2 
At one maiting I was shown an analysis of the coal used 
from on2 colliery, made by Mr. Moritz. A sample was 
taken of 20 lumps from the different heaps in the yard, 


and the analyst reported that “a minute trace ” (of 
arsenic) ‘“has been found in it, which is quite negligible.” 


H. HAMMOND SMITH. 
Auzust, 1901. 


collieries. 
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REPORTS ON MALTING ANTHRACITE:—PART Hf, 





PART UI.—NOTES BY MR. A. STRAHAN, F.RS. 


(DISTRICT GEOLOGIST), OF H.M. GEOLOGICAL 


SURVEY, ON VISITS MADE BY HIM TO CERTAIN SOUTH WALES COLLIERIES SUPPLYING 


MALTING ANTHRACITE. 


Arrangement of Notes. 


" 1. On the seams of anthracite worked in South Wales 
for malting purposes. 


2. On the occurrence of pyrites and other impurities in 
the seams, 


3. On the method in use of freeing the fuel from the 
impurities. 


1.—ON THE SEAMS OF ANTHRACITE WORKED IN SovuvTH 
Wates FOR MALTING PURPOSES. 


The working of anthracite in South Wales is limited 
te the north-western part of the main coalfield, and also 
to the Pembrokeshire coalfield, in which there are a few 
The region which contains nearly all the 
collieries where anthracite is worked lies part in Carmar- 
thenshire, part in Glamorganshire, and part in Breck- 
nockshire. It extends from Carmarthen Bay on the 
west to the head of the Neath Valley, some 25 miles 
to the east, with a breadth from north to south. of 
between two and four miles. To the north it is limited 
by the outcrop of the Coal Measures; to the south, 
where the seams descend to a great depth, their limits 


have not been ascertained, but there is reason to believe 
that they gradually lose their anthracitic character. 

The ten collieries visited are representative of d.fferent 
parts of this region. For the purposes of these notes 
they are designated by letters, A to K, and are arranged 
in order from west to east; Colliery A is that nearest 
the western limit, and Colliery K is that nearest to the 
eastern limit of thé region referred to. At each of 
these ten collieries the supply of malting anthracite 
constitutes an important part of the business of the 
Colliery Company. There are, of course, other collieries 
in their neighbourhood from which coal is supplied for 
malting purposes. 

At each of the collieries visited information was kindly 
supplied to me by representatives of the Colliery Com- 
pany, in most instances by the Manager, in other cases by 
the Secretary or Agent. 

Five seams are worked for malting, but the greater 
part of the coal is got from one seam—namely, that 
which is known in various collieries as the Standlyd, the 
Big, or the Nine feet Vein. This seam is generally stated 
to be superior to the others in calorific power and purity. 
The seams all occur in the lower part of the productive 
measures of the South Wales Coalficld. They crop out 
and are worked near the surface and at great depths below 
it, the term ‘‘ deep,” which is applied to some of them in 
the trade, having therefore no significance. Their 
sequence and approximate correlation are illustrated in 
the following Tables IV. and V. :— 


Appendix 
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3 dix-29. ApprENDIx, No. 30—continued. 





TasBLE [V.—Showing, in descending order of level, all the SEAms met with at the several 


















































WEST. | Those used for 
Colliery A. Colliery B. Colliery C. | Colliery D. Colliery E. 
SS | — 
Big vein. BIG VEIN. 
Green vein. GREEN MLN 
STANLLYD. STANLLYD. DEEP STANLLYD. 
‘Gras uchaf. GRAS UCHAF. Upper Pump Quart. Gras isaf. 
LOWER PUMP LOWER PUMP 
QUART. QUART. 
Trequart. 
eC n SAUCES Prd OTT ONE PORE CNIS e nr eS Te Smee ee 





Taste V.—Showing distribution of visible (yellow or black) 


as 






































Colliery A. Colliery B. Colliery C. Colliery D. Colliery E. 
Pyrites occasionally met | Pyrites in lumps 
with. 12 ins. to 15 ins. 
above bottom of 
vein. 
Pyrites in lumps. No pyrites, but 2ins. 
of impure coal at 
top. 
No pyrites. Pyrites in balls, ir- No pyrites. 
regularly distributed 
° about 2 ft. from bot- 
tom of vein. 
' 
Pyrites present. No pyrites. Pyrites present in| Pyrites in lumps, | 
ayer. mostly black. 
No pyrites. Ne pyrites—a band of 
impure coal at bot- 
J tom of seam, 3 ins. 


—_—.————— | -_me—_+/}--- ™ a ET 








Pyrites in threads, not 
| in lumps. 
y | 
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APPENDIX, No. 30—continued. 


Colheries visited, and the names under which they appear at the various Collieries. 


MALTING in CAPITALS. 


Appendix 30. 


EAST. 





Colliery F. 


Colliery G. 


Colliery H. 


Colliery J. 


Colliery K. 














BIG VEIN. 









Peacock. 





Tregloin. 





BIG VEIN. 


Feacock. 


Big Vein. 






Upper Four foot. 


BIG VEIN. 








BRASS VEIN. 


Brass Vein. 





NINE FEET VEIN. 


BRASS VEIN. 











Colliery F. 


Colliery G. 














! 


Colliery H., 


Colliery J. 


Colliery K. 











Black kidney - shaped 
lumps irregularly dis- 
tributed. 








Black lumps of irregu- 
lar size and shape, 
irregularly _ distri- 
buted, sometimes on 
one plane. 





Pyrites present, more 
difficult of extraction 
than in Big Vein, 
small lumps adhering 
strongly to coal. 





Both yellow and black, 
in a band about G6ins. 
from top of vein. 


(Not being worked at 
present). 





Thin band of bright 


coal traversed by | 


threads of pyrites, 
about 9 ins. below 
top of vein. 


Pyrites in layers at 
bottom. 


Dull black layers 14 
to 2ft. above bot- 
tom of bottom coal. 





Irregular layer about 
2ft. from bottom 
of vein (granular 
coal and black py- 
rites mixed). 





Layer of brassy pyrites 
in top coal, some- 
times quite absent. 








4576. 











black 
top 
of 


Impersistent 
layer nearer 
than bottom 
seam. 








2Q 
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Appendix 30. Deraits of the SEAMS showing ParTINGs other than those of Pyrrres. 
an dex ; othe | 
Yards. Feet. | Inches. 
Colliery A : , \ 
The coals are all solid. The Big Vein of this colliery lies about | 
57 yards higher in the series than the Big or Stanllyd Vein of the | ) 
collieries further east. 
a 
Colliery B: | 
Big Vein, {Solid-coal of 6 ft..6 inate O Sygate 
Measures - - -  - oS ae 2 Sack oa ae 12 0 0 
iE :, {Impure coal, 6 ft. 2 in. - . - - meh. 3 8 
arrestee Cen Cli een ol Sah : 
Measures - - 3 - : - 3 = : i . : 45 0 0 
Stanllyd Vein. Solid coal 3 ft. to - - - - - “ - 0 3 3 
Measures ¢* jighamel Wea o-Ps - | | = eee 12 jee 0 
(ras uchaf Vein - - = : 2 - * E : 0 2 6 
‘Colhery C: ae, ‘ ; 
‘ inde >. { Coa Bit; 9 maa, - - a) : 
Lower Pump Quart Vein) Tmpure ent 3 aw. : ‘ i BS Pr 3 a 
Measures” - ss 2 : i : : 4 f i ¥ ing | y 0 0 
Tre Quart Vein - S = z a 3 - : ¥ a 0 a 0 
The Lower Pump Quart lies about 150 or 200 yards below the | 
Stanllyd Vein. | 
29NU08 
Colliery D: 
Stanllyd Vein. Solid coal - - Z - 4 - ; r = 0 &yI 6 
Measures - - : : : : : - 4 x . 12 O00 0 
Upper Pump Quart. Solid coal- ~~ - : - : - . 2 0 + | 
| 
Colliery E: | 
Deep Stanllyd. Solid coal 4 ft. to - - « : - - Q, ae 4 6 
Measures” - 2 E eo s ‘ A ‘ bs 20 | 0 0 
. Gras isaf. Solid eoal - : > 2 : bi x £ £ 0 . 239 6 
Me | 
Colliery F : | sith 
“ <'Big Vein. Solid coal - 2 - : Z ‘ s K Oo | 4 6 
Measures, about - - > : 2 = - zs : Z (a 0 0 
Peacock Vein — - 2 = - - ‘ 2 2 : : 0 3 6 
Measures - - 2 : ° 2 - - . i : _ 
Tregloin Vein with partings, about — - - - - : - 0. 4 i) 
Colliery G: 
Wai, J Coal 4 Eb. AM ee a le one, ail a eae . 
Big Vem \ Impure coal 2 In. - - ~ : . . fae 4 6 
Measures, about - gah 3 - 2 : = 2 = 2 E 3 2) ane 0 0 
Peacock or Brass Vein 3 “ a 2. = s 4 oe 4, Ong 3 0 
Colliery H: | 
Big Vein” - . - - - - i X i bi 
Measures, about - whe - - 5 - “ c 2 ~ 20 | 0 0 
Peacock or Brass Vein, 2 ft. 10 in. to - - : 2 $ . 7 0 3 ll 
Colliery J: 
Upper Four Feet Vein - 3 . c E z . 7 
Measures - - ‘ - - - : - - - : 
St. wn. 
fee Nal a es doped 2 he < : s . ¢ if 
to Vein jrarting of dirt 6 3- : . ’ s . : 
Big Vein | Middle cond ee | oo eee ee ee es 9 of 
Bottom coal _- 3 6 - ‘ . i é - | 
Measures, 20 vards to - - - 4 s t 2 . a 2 tr « 
( Top coal - = ies 2 . . ‘ , ik 23, | 0 0 
Brass Vein Parting - ~<) Oy ame. & - 3 L 5] 2 
| Bottom coal - 9 6 - 2 ‘ : ‘ i i 0 2 MW 
l4 
‘ 2 | 
Colhiery K : : | 
Big or Nine Feet Vein. Solid coal 6ft.6in.to-. - -. . -| . 
Oe 7 i) 
Measures - = = = 3 5 = : : = = | Deitel 9 0 
Srass- Vein: Solid-ecoal—~s---2- st re - - 0 a ae 


EE eC 


1 Eee 
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2.—ON THE OCCURRENCE OF PyritES AND OTHER 
IMPURITIES IN THE SEAMS. 


The facts ascertained are summarised in tabular form 


i Table IT. 


No visible iron pyrites occurs in the following seams :— 


Pump Quart Seam - - - Colliery A. 
Green Vein - - - . 

Stanllyd Vein - - - | Colliery B. 
Gras uchaf Vein - - J 

Pump Quart Vein - - - Colliery C. 
Deep Stanllyd Seam - - °+ Colliery E. 


Tn all the other seams named in the table, pyrites is 
visible in greater or less abundance. It occurs in lumps 
or thin impersistent bands, and takes one of two forms, 
namely, that of yellow pyrites, presenting the charac- 
teristic appearance of the mineral, or that of black material 
consisting largely of coal, but containing sulphide of iron 
in a form not distinguishable by eye. These will be 
referred to as yellow and black pyrites respectively. 


Visible pyrites occurs in the following coals supplied 
for malting :— 


In the Big Vein of B. Colney (not the Stanllyd vein 
of other collieries). It takes the form of lumps, chiefly 
of yellow pyrites, lying about 12 or 15 inches above the 
bottom of the vein. 


In the Stanllyd of D. It takes the form of balls, 
dark outside but usually yellow inside, lying about two 
feet above the bottom of the vein, but often irregularly 
distributed. 


In the Big Vein of F. It takes the form of black kidney- 
shaped lumps which occur intermittently in the upper and 
lower parts of the seams. In the Big Vein of G it takes 
the form of black lumps of irregular size and shape. The 
lumps sometimes occur in one plane, but at others are 
nregularly distributed through the vein. 

In the Brass Vein of H. It takes the form of a thin 
band of bright granular coal traversed by threads of 
yellow pyrites, and about one to three inches thick. 
This band usually lies about nine inches below the top 
of the vein, but disappears when the vein is thin. Small 
lumps of yellow pyrites also occur, but very rarely. 


In the Big Vein of J it takes the form of dull black 
layers about 14 to 2 ft. above the bottom of the bottom 
coal. 


In the Big or Nine Feet Vein of K it takes the form of an 
irregular layer about two feet above the bottom of the vein; 
the layer consists partly of a bright granular coal, which is 
used as a fuel in the houses of the neighbourhood, and 
partly of black pyrites. 


In the Brass Vein of K. It takes the form of an imper- 
sistent black layer lying nearer the top than the bottom 
of the vein. It generally shows thin seams or granules of 
yellow pyrites. The layer is sometimes absent for 
several hundred yards. 


Impurities other than Pyrites. 


Seams of anthracite are usually “ solid,” that is, consist 
of coal from top to bottom without any partings of clay 
or stone. All the coals referred to in the table are solid 
with the following exceptions :— 

The Green Vein of B has at its top two inches of impure 
coal, which is rejected. 

The Pump Quart Vein of C has at its bottom a band of 
impure coal about three or four inches thick, which is 
rejected. 


} 


The Big Vein of G has at its base one to three inches of. papas 30° 


impure coal, which is rejected. 


The Big Vein of J shows the following partings :— 


Top coal interbedded with layers of black stone a A: 
and not worked with the rest of the vein* - 92:0 
Parting of dirt, about’ -9 -  -  -) +" 0 Ok. 
Middle coal - - - - : 3 sete 3) 6 

Bottom coal - - - = - a = 


in the case of all seams fr agments of shale frorh the, 
roof or floor are accidentally sent up in the trams.’ Frag? 


ments of the roof especially not infrequently adhere 


to the lumps of coal. 


3.—On THE MetHop IN Usr or FREEING THE ‘Coat 
FROM THE IMPURITIES. ; 


The same method is in use at all the collieries, with: 
slight differences in detail. 
pick out all visible pyrites, fragments of shale, ete. ; 
but from the conditions under which he works is ‘unable 
to do so completely. 


The coal on reaching the top of the pit is tipped into: 


an iron shoot, down which it passes with a rapidity 
which can generally be regulated. One or more men 
are stationed by the side of the shoot whose business it 
is to pick out pyrites or impure coal. 


The coal then passes over two or more screens, in the 
last of which the bars are placed at distances apart varying 
from two to eight inches at different collieries. The small 
coal falls through, and large lumps only pass on to the 
truck for the maltster. 


In this truck two or more men are stationed whose 
business it is to arrange the coal and throw out any 
impurities that have passed the men on the screens. 


At all collieries it is stated that a special screen is kept 
for the malting coal, and that all screening is done in 
daylight. 


As a rule no alteration has been made in the system 
in consequence of the demand for arsenic-free fuel, but in 
one or two cases the picking is done more carefully than 
it used to be. 


Large lumps of coal in which no pyrites is visible are 
not broken, it being considered that pyrites, if it existed 
in them, would always show itself on their surface. Lumps 


in which pyrites shows itself are broken, and the eoal. 


generally put back upon the screen. 


All the impurities picked out are thrown on the rubbish» 


heap, except a certain form of bright coal associated with 
pyrites, which is used locally as a house coal. 


At A the bars of the screen are 23 inches apart. Coal in 


which pyrites is visible is thrown out and used for other- 


purposes. 


At B the bars of the screen are five inches apart. 
men are stationed by the screen for the purpose of picking. 


The coal then passes down a long shoot, when it is further: 


picked over by a man and a boy. Lastly there are two- 
men in the truck who also pick out any impurity. The 
long shoot was introduced in consequence of the demand 
for arsenic-free fuel. 


At E the bars of the sereen are five inches apart, or if 
requested, 3 inches apart. ‘The impure coal, three or four 
inches thick at the bottom of the seam, is picked out on 
the screen and used for lime burning. It breaks readily 
and cleanly off the good coal. 


* According to Mr. Price’s notes on observations made in the mine, this top coal is also represented in the Big Vein of 


Gollieries F and G, where also it is not worked for malting coal. 


Mr, Price also noted the occasional presence of_a 


black band containing no visible pyrites in the Stanllyd Vein of Colliery E. 
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The miner is supposed to: 
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At D the bars are 34 inches apart. The pyrites is 
thrown on the waste heap or burnt in the cottages of the 
neighbourhood. Previously to January, 1901, the Pump 
Quart was supplied to maltsters mixed with Stanllyd, 
but this caused complaints. 


At E the bars are 4} inches apart. Soft coal—even 
if in large lumps—is picked out, and nothing but hard coal 
in large lumps is sent to the maltster. 


At F the bars are eight inches apart. Before the demand 
for arsenic-free fuel a conveyor arrangement had been 
introduced, by which the coal is conveyed from the 
screen to the truck. It is thus brought thoroughly into 
view, and can be freed from all visible impurities. 


At G the bars are 3$ inches apart. The impurities are 
picked out by the miner, by the men on the screens, and 
by the men in the trucks. They consist of pyrites and 
of a band of impure coal, one to three inches thick at the 
bottom of the seam. It is believed that they are all 
removed. 


At H the bars are 24 or 3 inches apart. The coal 
is picked on the screens and in the trucks. Since the 
demand for arsenic-free fuel greater care has been exercised 
in picking out lumps containing the black band previously 
mentioned. But the band is closely blended with the 
coal, and does not break cleanly off it. If it is not more 
than about an inch thick it is not picked out. 


At J the bars are two inches apart. The picking is 
done by two men on the screen and one in the truck. 
Lumps showing pyrites are wholly rejected. Fragments 
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of shale from the roof of the seam are attached to many of 
the lumps of coal. They break cleanly off the coal and 
are thrown out. 


At K the bars are three inches apart. Two men are 
employed on the screen and three in the truck. Large 
lumps showing pyrites are thrown out on toa special stage, 
broken up, and the coal thrown back on the screen. The 
two seams (Big and Brass Veins) are mixed. 


Colliery @. I visited one anthracite colliery which is 
outside the anthracite region above described. There 
were here two seams of solid coal, containing no 
visible pyrites or other impurity, respectively 1 foot 
8 inches and 1 foot 4 inches in thickness, and separated by 
70 yards of measures. 


It may be noted that the measures of the coalfield in 
which Colliery Q is situated have been subject to great 
pressure and disturbance by earth movements in past 
geological ages. It is not improbable, therefore, that the 
seams have been crushed out and reconsolidated. Any 
partings or impurities which they originally contained 
may thus have become so incorporated with the coal as 
to be indistinguishable to the eye. 


Analysis of anthracite made for the above collieries. The 
following table gives in each instance the analyses of the 
fuel as prepared for the maltster, and as furnished by the 
colliery proprietor. They have been made by different 
analysts at different dates and probably by different 
methods. It is not possible to say, therefore, how far they 
are comparable or reliable (pp. 306-7). 


SAMPLES. 


It is recommended that samples of the following 
should be examined for the occurrence of arsenic :— 


A. Colliery :— 


The Big Vein. 
The Lower Pump Juart Vein. 
The Green Vein. 


B. Colliery :. 


The Big Vein. 

The Green Vein. 

The Stanllyd Vein. 
The Gras uchaf Vein. | 
Pyrites from the Big Vein. 


A two-inch band of imvure coal on top of the 
Green Vein. 


v. Colliery : 


The Pump Quart Vein. 


A three-inch band of impure coal at bottom of 
the vein. 


D. Colliery :— 


The Stanllyd Vein. 
The Pump Quart Vein. 
Pyrites in the Stanllyd Vein. 


K. Colliery :— 


The Deep Stanllyd Vein. 
Pyrites in the Gras isaf Veins 


F. Colliery :-— 
The Big Vein. 
Pyrites of the Big Vein. 


G. Colliery :— 
The Big Vein. 
Pyrites in the Big Vein. 


A three-inch band of impure coal at the bottom 
of the veins 
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H. Colliery :— K. Colliery :— Pa 
The Brass Vein where no pyrites is visible. 
The Brass Vein where no pyrites occurs. The Brass Vein where pyrites is visible. 
The Brass Vein where pyrites does occur. Pyrites in the Brass’ Ver: 
The band of supposed black pyrites which lies THarBie Ven. 


nine inches helow the top of the vein. Sh, L gael 
: P Pyrites in the Big Vein. 


The roof of the Big Vein. 


J. Colliery :— In every case it would be poner to examine a fair 
aE Te repared for th ster. 
The Big Vein. sample of the fuel as prepared for the maltster 
Pyrites in the Big Vein. , | AUBREY STRAHAN, 
Top coal of the Big Vein. Decmber, 1901. 
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Carbon 


Hydrogen 


Oxygen - 


Nitrogen - 


Volatile matter 


Sulphur 


Ash - 


ROYAL COMMISSION ON ARSENICAL POISONING: 


TT et eee 


APPENDIX, No, 30—continued. 





TABLE VI.—ANALYSES furnished 








Special Examination for 
Arsenic. 




















A. 
| Pere Big Vein: big Green Stanllyd Gras 
| Vein. Vein. Vein. Vein. Uchaf. 
93°90 94°28 89°80 92°33 92°88 - 92°88 
4:23 4°06 6°80 5°59 6:25 5°24 
65 82 “90 ‘78 86 “90 
1°22 “84 3°40 1°30 87 1°88 
10000 | 10000 ~~ 100-90 | 100-00 10°86 100-90 
Entirely | Entirely Minute Perfectly Minute Quite free. 
free. free. trace. free. trace. — 
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by CoLurery Proprietors. 
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C. D. 
Lower Stanllyd 
Pump Quart arte 
Vein. 
92°73 92°09 92°18 93-578 91°69 88°20 91°46 93°09 94°18 
3°37 — 3°53) 1°623 3°51 — — — 2°99 
30 
2°69 — 2°79 4159 2°48 —_ _ = | 
/ | “76 
-~ 7°04 — — _ 9°60 6°60 5:37 — 
i 
0°45 0°93 0°45 0-118 0°70 79 74 — “59 
| 0°76 0°87 1-03 0-416 1-62 2°15 1-20 1*54 98 
(moisture) 
| 0106 
100-06 
ztoth grain No trace. Free. — Free. Quite -— Absolutely | Entirely 
per Ib. free. free from free. 
. arsenic. 
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REPORTS ON MALTING ANTHRACITE.—PART IV. 





PART IV.—REPORT ON COLLECTION OF SAMPLES FROM ANTHRACITE COLLIERIES IN SOUTH 
WALES, BY MR. S. WARREN PRICE,ASSOC. R.S.M., F.G.S., M.INST.MIN.ENG., LECTURER ON 
MINING IN THE UNIVERSITY COLLEGE, CARDIFF. 


The samples were collected from the several collieries 
noted by Mr. Strahan at various dates between December 
5th, 1901, and August 21st, 1902. 

In collecting the samples I followed the general lines 
which had been agreed upon before I began my visits to 
the collieries. 


SAMPLES TAKEN UNDERGROUND. 


The samples of seams were taken in the mine by cutting 
out pieces with a sharply-pointed pick ; the pieces being 
taken closely together throughout the vertical section of 
the seam, and being as nearly as possible of equal size ; 
or (where it was possible to remove such pieces) they 
consisted of thin flakes extending downward over a con- 
siderable vertical extent, but of small sectional area, in the 
plane of the seam. 

The object in view in all such cases was to secure a fair 
representation in the sample of each portion of the seam, 
such as would be realised by cutting grooves of uniform 
cross section throughout the whole depth of the coal 
from roof to floor. In the case of anthracite coal, cutting 
such grooves is particularly troublesome, and in practice 
the same result was attained by the separation of 
pieces in the way described at points so chosen that 
the whole of the vertical section of the seam was 
properly represented in the sample. The samples taken 
in the mine were in all cases obtained from freshly 
worked faces of coal, or from faces being worked. 

In all cases where the seam contained bands of dirt, 
stone, pyrites, or inferior coal, and where such impuri- 
ties were removed by the miners or at the surface, 
these impurities were carefully excluded from the 
average sample of the seam; and when portions of any 
of these impurities were taken for special samples, great 
care was observed in packing to prevent any portion of the 
special sample from mingling with the sample of the seam. } 

It has in every case been stated by the colliery officials 
that visible pyrites, shale and other impurities are picked 
out either by the miner underground, or by the men 
employed at the surface for that purpose, where coal is 
being prepared for malting. 

The samples of coal taken in the mine do not, therefore, 
include any obvious lumps or bands of pyrites or any other 
impurity that was capable of being removed in either of 
the above ways, with the exception of two special samples 
from Colliery H noted below. 

Where thin films or small particles of pyrites or of a 
white mineral (? calcite) are found in jomt planes, ete., in 
the coal, they are, of course, not rejected. 

In some of the seams, as noted by Mr. Strahan, practi- 
cally speaking no pyrites is visible. In others pyrites 
sometimes occurs in thin layers, black in colour and 
inconspicuous, and blending with the coal to which it 
firmly adheres. Sometimes these bands are the lateral 
extensions of small or thin lenticular nodules of pyrites ; 
sometimes they are isolated and of small extent. 

Evidence of the presence of impersistent thin streaks 
of pyrites was observed in portions of the Stanllyd seam 
at Colliery Gand at Colliery F; also in the “‘ Big Vein” 
at Collicries A and B. 

With regard to obvious pyrites, which can be separated 
in the mine or on the surface, it is important to note that 
the thoroughness with which sych impurities can. be 


removed depends upon the method adopted and also upon 
the degree of visibility and the firmness of adherence, or 
otherwise, of the impurity to the coal. 

For example, at Colliery D, the pyrites in the Stanllyd 
seam occurs chiefly in large rounded lumps which easily 
separate from the coal and are picked out underground 
by the miners. In this case the miner can hardly fail 
to make the separation. 

On the other hand, some of the seams, particularly 
in the collieries to the east of the anthracite coalfield, 
Colliery H (Brass Vein), Colliery K (Brass Vein and Big 
Vein), and Colliery J (Big Vein), show pyrites in the form 
of a more or less continuous layer, of varying thickness, 
often 2 to 3 in., which blends with the coal, and cannot be 
removed cleanly either in the mine or at the surface. 
In such cases exclusion of pyrites by the miner or picker 
needs much more care and attention. The way in which 
it is effected is by the picker who examines the ceal on 
the surface removing all lumps in which the band of 
pyrites appears. If the lumps are large they are broken 
with a pick. The impure coal thus separated is used for 
boiler fires, or for local consumption 6s house coal. 

In this connection I should note as regards the Brass 
Vein at Colliery H, that at the date of Mr. Strahan’s 
visit, the custom was to choese malting coal from places 
where the pyritic layer is comparatively thin, and to 
allow pieces of coal in which the layer was not 
more than about an inch thick to be imeluded in 
malting fuel. When I visited this colliery, how- 
ever, | was informed that the method of picking 
the coal for malting had been altered within the 
last few months. At present the coal, after passing 
over a long inclined fixed screen, is received upon a plate 
from which it can be sent to either side into railway 
waggons for ordinary sales. When malting coal is being 
loaded the men have to drag or lift the lumps from the 
plate at the bottom of the inclined screen on to a narrow 
platform, and then pass the coal down a separate shoot into 
the railway waggons placed to receive it on a line of rails 
parallel to the former. It is claimed as an advantage that 
as the men must lift or move every lump of coal that goes 
into the malting coal waggon they have a good opportunity 
to satisfy themselves that there is no streak or band of 
pyrites in it, and are more likely to let such pieces pass 
into the waggons for ordinary classes of coal than to 
trouble to lift them into the malting coal waggon. The 
objection to this proceeding, of course, is the labour and 
time involved. 

A somewhat similar system was followed at Collieries 
Jand K. In each case the streak of pyrites is continuous, 
distinct, and in one plane, so that, although the band of 
pyrites cannot be removed by itself from the lumps 
without taking coal with it or leaving pyrites behind, yet 
it is not difficult to secure the removal of lumps of coal 
containing the band. 

As regards collection of samples in these cases. At 
the Brass Vein of Colliery H, in view of the former custom 
noted by Mr. Strahan, I took two samples in the seams 
at points where the band of pyritic coal was fairly thick 
(1 to 2 in.) and included the bands in the sample—notes 
being given to the analyst of the proportions in which 
the coal and the band should be combined in order to 
make a representative sample of the seam. I also took 
a sample representing the whole thickness of the seam 
at a point where the band of pyrites was absent. 


+ When more than one sample was enclosed in a box the smaller oes were separately wrapped closely in several 


thicknesses of strong paper and tied securely. 


Large samplea were usually enclosed in separate boxes, but when this 


could not be done, the bex was divided into two parts by a closely fitted division or partrtion, fixed in place by the 


carpenter at the mine. 
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Tn the case of the Big Vein at Collieries J and K and of 
the Brass Vein at the latter, I excluded the layer of pyritic 
coal from the samples, but, as in the case of pyrites else- 
where, I took a special sample of the layer. 

Tn all cases the whole operation of collecting the sample, 
labelling it and packing it up was carried out (except the 
fina) packing for those packed at Cardiff) by myself in the 
presence of the manager or some other official of the 
colliery, and the latter was in all cases invited to assure 
Limself that the samples were correctly labelled and kept 
distinct. 

Samples were collected in sample bags and labelled, and 
were transferred to the wooden boxes afterwards—usually 
at the colliery office. Owing to the fact that the sample 
required was of considerable weight, 20 lbs., it was seldom 
considered necessary to take a larger sample and reduce by 
* quartering.”’ Ordinarily it was found to be possible 
to secure a completely representative sample without 
taking more than was required to be sent to the analyst 
In some cases however, a first large sample was halved 
by breaking each piece and rejecting half of it. 

T have made a point in collecting the samples of ascer- 
taining whether the coiliery manager or his representative 
considered the seam in the place chosen for sampling to be 
of a fair average character. J wished them to feel that 
the samples were fairly taken. 

In nearly all cases I have details of the positions in the 
mine workings where the samples were taken, and can 
thus, if desired, show the positions on a map or plan. I 
have prepared sections in certain cases where the seam 
was not “solid,” but contained partings or definite layers 
of impurity. a 


SAMPLES OF MALTING COAL. 


In sampling the method followed was to make a heap, 
derived from as large a bulk as possible of the coal which 
had already been prepared for sale to the maltster. The 
anthracite usually being in large lumps, some of these 
were either broken down or pieces were broken off from a 
number of the lumps. 

The bulk sample was then carefully reduced to the size 
(about 20 lbs.) required by Dr. McGowan. 

In writing to make appointments I always stated that 
samples would be required. In a few cases, noted below, 
however, there was some difficulty, as I was informed 
that there were no trucks of malting coal at hand. 


The following is a list of the samples of malting coal 
collected with comments upon each :— 


Colliery A.—Sample taken from two waggons in presence 
of the Agent. 


Colliery B.—No malting coal was heing loaded at the 
time of my visit, and the screens had been temporarily 
altered for supplying other classes of coal. 

I obtained a good average sample from about five 
waggons in a long train of them which were standing on 
the sidings at Llanelly. A clerk accompanied me to 
point out the waggons which contained malting coal. 


Colliery C.—An average sample was obtained from 
three waggons in presence of the Manager. 


Colliery D.—An average sample of the malting coal was 
obtained from three railway waggons in presence of the 
Sales Agent. P 


Colliery H.—An average sample of the malting coal was 
obtained from four railway waggons in presence of the son 
of the Underground Manager. 

Colliery F.—An average sample of malting coal was 
taken from two railway waggons, in presence of the Fore- 
man of the Surface Works. 


Colliery G.—An average sample of the malting coal was 
taken from two railway waggons in the presence of the 
General Manager. There were a number of waggons of 
other coal, but the Manager stated that not more than the 
two waggons contained malting coal. 


Colliery H.—The colliery was not working on the day 
when I visited it owing to deficiency of railway waggons, 
and there were no railway waggons loaded with malting 
coal at the colliery. In order to obtain a sample repre- 
senting the malting coal I got the Manager to explain the 
system in use for selecting coal for malting (see above} 
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and the official who had accompanied me underground then Appendix 30. 


placed a number (about 12) of large pieces of coal on the 
platform in the same way as would be done when selecting 
coal for malting, and I took a sample from them. The 
quantity of coal in the inclined screen and on the plate at 
the bottom from which the lumps were taken would 
amount to several tons. 


Colliery J.—In this case no malting coal whatever was 
being loaded on the day when I visited the colliery, and 
there were no waggons loaded either there or at any place 
near the colliery. 


The sample which I obtained I cannot, therefore, regard 
as quite satisfactory, and it was merely taken provisionally. 
One railway waggon was said to contain coal from the 
Big Vein from which malting coal is obtained, but it was 
said that this coal had not been cleaned as carefully as 
when sold for malting. Two others (out of a number) 
were said to contain coal from both Big and Brass Veins— 
the latter not used for malting. 

The sample was taken from these three waggons, pieces 
being chipped from Big Vein coal only. It was taken in 
presence of the Colliery Surveyor. A second sample of 
malting coal was taken from railway waggons in April, 
1903, in the presence of the Manager, which should prove 
a reliable sample. 


Colliery K.—A sample of malting coal was taken from 
two or three railway waggons loaded with malting coal 
that were standing at the colliery. 


Colliery ().—There were no railway waggons loaded here 
with malting coal, but a large stock pile almost 15 feet high 
was carefully sampled. In April, 1903, I obtained a 
second sample of anthracite from this colliery, again 
from a large stock pile, which was carefully sampled all 
over its surface. 


IT should add that in April, 1903, I also re-visited 
Collieries A, B, and K, to obtain certain supplementary 
samples desired. These were taken in the same way as 
before. In the Green Vein of Colliery B, each sample 
represented an aggregate of samples of the whole thickness 
of the seam (except its top coal, which is rejected), taken 
from different points. In the new samples of the Brass 
Vein at Collieries J and K, and of the Big Vein at the latter, 
the Iayer of pyritic coal which traverses the seam was, as 
before, not included in the sample. 


REMARKS ON THE PICKING AND SCREENING 
OF ANTHRACITE. 


Anthracite is prepared in carefully graded sizes for 
various uses other than malting. These remarks refer 
solely to the preparation of the large clean lumps of 
anthracite supplied to the maltster. 

In the older method, the trams of coal from the mine 
are tipped on to an arrangement consisting of a long 
inclined shoot combined with inclined screens formed of 
fixed iron bars. 

The bar screens permit the coal below a certain size to 
fall through, while the larger lumps slide downwards over 
the bars and finally drop into the railway waggons. 
There is a moveable door or gate at the bottom of the 
screen to regulate the descent of the coal. As the coal 
slides downwards, and while it remains for a short time 
stationary on the screens, it is examined by men standing 
at the sides of the shoot who pick out and throw aside 
any pieces of pyrites, shale, dirty coal, ete., that they 
see. Pieces adhering to lumps of coal are broken off 
with a light pick—-in most cases this is easily done, but 
there are some cases where the impurity is too closely 
united to the coal for this to be done effectively, as I 
have pointed out above. 

The chief disadvantage of the inclined shoot ties in the 
fact that the coal when tipped on to it from the tram 
rushes down quickly until it is checked by the moveable 
door or by the coal which may have heen retained in 
the lower part. During its descent, it at first moves too 
rapidly to be examined properly, and finally, when 
checked and held in the bottom of the shoot by the 
moveable door, it is usually too closely packed together 
to allow of the whole of the lumps being examined. 

Tn some cases the screen is placed at a more moderate 
inclination so that the coal has to be pushed slightly to 
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make it slide downwards. ‘This gives the pickers a slightly 
better opportunity to examine the coal. Where these 
inclined shoots are in use it is usual to have one or two 
pickers in the railway waggons also. 

A much more effective arrangement is that im which 
the coal first passes over screens—either of the “fixed 
bar” or of the moving or “ jigging ” type—-whereby the 
small coal is removed. The large coal from the screens 
then slides on to a travelling picking belt or table. This 
picking band or table consists of an endless chain running 
over rollers and covered with narrow steel plates, and 
presents a horizontal surface about 44 feet wide by 30 to 
60 feet in length (varying according to circumstances). 
It moves constantly in one direction, and the coal (which 
slides on to it in such a way as to be spread over the 
whole width and evenly distributed along its length) can 
be thoroughly examined by the pickers who stand at the 
sides. The pickers have thus a better opportunity to 
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detect any impurities in the coal, and are better able to 
remove them than in the arrangement first described. 
These travelling picking belts are in use at a few anthracite 
collieries, and one was being installed at one of the col- 
lieries visited. They are in use at a very large number 
of steam coal collieries. 

Supervision of the pickers and a good light to work in 
are, of course, essential to the satisfactory use of these 
methods. 

In view of the increasing demand for good malting 
anthracite, colliery-owners will probably find advantage 
in considering how far their present methods of cleaning 
this class of coal can be improved. At the same time, the 
consumer should bear in mind that it is not possible on a 
commercial scale to turn out a product absolutely free 
from all impurities. 

S. WARREN PRICE 

June, 1903. 
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PART V.—REPORT ON THE EXAMINATION OF ,,MALTING ANTHRACITES, AND OTHER SPECI- 
MENS SUBMITTED IN COURSE OF THE COMMISSION’S INQUIRY AS TO ARSENIO IN MALT- 


ING FUELS, BY DR. G. MCGOWAN. 


In submitting the accompanying tabular statement 
of results (Table VII., below) to the Commission, I may 
be allowed to call attention to a few points as follows :— 


1. This work has. been carried out in my laboratory 
by Mr. R. B. Floris, A.I.C. It has been arduous and pro- 
longed, and I would here express my thanks to him for the 
great care which he has taken throughout. Any im- 
provements in the methods followed, which have come 
n the course of working, have been mainly due to him. 


2. The details of the analytical process followed in the 
case of fuels have already been sufficiently given in the 
joint paper by Mr. Floris and myself which has already 
been submitted to the Commission (Appendix 23). It 
is, therefore, unnecessary to say anything further on this 
subject, except that the method might probably be appre- 
ciably shortened (in the absence of any considerable 
quantity of copper) by re-igniting the precipitated sulphide 
of arsenic with lime, and ‘“‘ Marshing ” the hydrochloric 
acid extract of the residue directly. This modification 
was first suggested by Mr. R. 8. Finlow in connection with 
the examination of other substances for the Commission. 


3. The necessity for very careful sampling from bulk, 
and of careful “‘sub-sampling”’ in the Laboratory (cf. 
Appendix 23), in the case of fuels, cannot be too strongly 


insisted upon. 


4, All the samples of coal examined contained large 
quantities of iron relatively to the arsenic present, some 
of course much more than others; the ** Big Vein ”’ 


4576 


samples, for instance, contained a great deal. With 
regard to the anthracites proper, speaking generally, 
one might say that the softer the coal the more iron there 
was present. 


5. In the estimations of arsenic, as far as possible, 
mirrors approximating to the standard (7.e. the precipi- 
tated standard) of 0°02 mgrm. As,O, were read ; but, 
of course, there were many exceptions to this. 


6. In a few cases, where the results obtained in the first 
instance were for one or another reason unsatisfactory, 
several different mirrors were made from more than 
one precipitation (this is not shown in the tables). 


7. Nos. 45 and 46 may be taken as an example of two 
impure coals presenting much the same appearance, but 
containing totally different quantities of arsenic. 


8. It will be noted that in the samples which contained 
visible yellow pyrites, the volatile arsenic constituted 
a large percentage of the total arsenic present. 

9. In some of the impurities, e.g. No. 37, No. 60 and 
No. 62, the results show the “ volatile ” arsenic as coming 
out very low, but it should be borne in mind that there 
was very little combustible matter altogether in these 
samples. 


GEORGE McGOWAN. 


Ealing, London, W., 
July 7th, 1903. | 
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Tasie VIL.—Resutts of Examination of Mattinc ANTHRACITES and other SPECIMENS 
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10 


1] 





12 


13 


14 


16 








Number. 


_ Consecutive 














Sample 


Number. 


py? 
56 


40 


Gy 
cos) 


3S 


Ihe 
2S 


aD 
Ss 


62 


a 
tS 





ditto 


ditto 


- ditto 


- ditto 


{ - Udatto 


ditto 


ditto 
| - ditto 
ditto 


ditto 


- ditto 


ditto 


dbto 





ditto 


COLLIERY 


COLLIERY 


Anthracite Colliery. 


A 





Lower Pumpquart Vein, taken 


| Green Vein, taken at a point in 


| MALTING COAL = : : 





Nature of Sample. 


MALTING COAL - “ - “ 


underground. 


Green Vein, taken underground 


the workines about $mile from 
the mouth of the incline. 


Bie Vein, taken underground 


Gras Uchaf Vein, taken under- 
ground. 


Inferior coal at base of lower 
Pumpquart Vein. 


Big Vein, taken underground - 
Green Vein, taken underground 


Average of the Green Vein 
underground at three separate 
points in the workings above 
No. 7 level. 


Average of the Green Vein 
underground at three separate 
points in the workings above 
No. 6 level. 


Gras Uchaf Vein, taken under- | 
ground. 


Stanllyd Vein, taken wunder- 


ground, 


2-inch band at the top of the 
Green Vein. 


Pyrites from the Big Vein - 








Notes as to 
Colleetion and Appearance 
of Sample. 





From railway waggons. Very 
hard sample of anthracite. 


Very hard sample of anthracite. 


Second sample, April 1903,. for 
compirison with Green Vein 
Nos. 10, 11 and 12. : 


Second sample, April 1903 - 


& 


Second sample, April 1903 - 


Consisted largely of shale. A 
thin band of yellow pyrites 
to be detected in some frag- 
ments. 


From railway waggons at station 
near colliery. 


Contained large veins of yellow 
pyrites. Very heavy sample. 


a 
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submitted in course of the Commisston’s INqurIRY as to ARSENIC in MALTING FUELS. 





Arsenic expressed as Arsenious Oxide in parts per million. 





























/ 


Volatile Arsenic 














EOD! 2 et tee ae Oh Bn URN EY per cent. of Notes as to Analysis, &e. 
| Total. Fixed. Volatile. TOR TaD E fe 
| 
| 6-00 4°75 1:25 20°8 
3°67 2°57 110 30°0 
| “ 
7:00 5°72 1:28 18°3 
| 11:00 6-86 4°14 37°64 
6°33 2°33 4:00 63°2 
5:00 4°29 0-71 14:2 
8°67 6:29 2°38 27°d After ignition, both with and with- 
out lime, a considerable bulk of 
whitish ash was left, not ap- 
preciably soluble in hydrochloric 
acid. 
4°67 314 1:53 32°7 
18:30 7°67 10°63 53'1 
16°00) >: ~ 13°30. 2°70 16°9 + 
6°35 5°71 OG t 10:1 
3:20 O71 0°49 153 
5-60 2°70 29) 51:8 | 
280°00 68°57 211°43 75'S 
t 
| 3 
) ) | 
P 0-00 110:00 611 _ On dissolving the lime residue (in 
aga ‘ i the determination of the total 
‘ arsenic) in hydrochlorie acid, an 
__ oily layer separated out, 
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TaBLE VIT.—Results of Examination of Malting Anthracites and other Specimens 


























: Notes as to 
Consecutive} Sample : ; 
Anthracite Colliery. Nature of Sample. Collection and Appearance 
Number. Number. | of Sample. 
| | 
17 8 COLLIERY C MALTING COAL - - | From railway waggons 
18 | 9 - ditto - Lower Pumpquart Vein, taken —-- 
in the mine. 
19 10 - ditto - > - | Thin band of dirty coal, from | — 
bottom of Pumpquart Vein. 
20 4 COLLIERY D_ .- MALTING CoAL “ - - | From railway waggons 
21 49 - ditto - - - Stanllyd Vein, taken under- -- 
ground, 
22 7 ditto - - : - | Pumpquart Vein, taken under- ao: 
ground. 
23 5 - ditto - Pyrites from the Stanllyd Vein | This sample was a heavy pyrites 
—largely copper pyrites — 
apparently replacing small 
fossils. 
24 6 - ditto- -  -  -/| Pyrites from the Pumpquart | Large masses of yellow pyrites. 
Vein. The black portions of the 
sample showed a conchoidal 
fracture, 
25 50 - ditto - - - -| **Board” or impure top ceal eae 
from Stanllyd. 
26 a1 COLLIERY E_ - - | MALTING COAL - - . - | From railway waggons’~ - - 
27 22 - ditto - Stanllyd Vein taken under- —— 
ground # mile from shaft of 
colliery. 
28 51 - ditto - Black nodules from Stanllyd | Black: material with no visible 
Vein. yellow pyrites. Fairly soft. 
29 20 COLLIERY F MALTING COAL - - - - | From railway waggons_— - - 
30 17 - ditto -~ Big Vein taken in the mine 2 — 
mile from the mouth of the 
level. 
31 18 - ditto- - - - | Impure top coal 6 or 7 inches — 
thick. 
f | 
32 19 - ditto - “ Pyrites’ of Big Vein taken in | Small black masses, some being © 
the mine. portions of bands—-no visible | 
yellow pyrites. 
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submitted in course of the Commission’s Inquiry as to Arsenic in Malting Fuels—continued. 





Arsenic expressed as Arsenious Oxide in parts per million. 





Total. 


3°12 


2°83 


9°50 


8-00 


3°86 


0°57(?) 


93°30 


130000 


9°25 


8:00 


10-00 


3°04 


4-00 


19:00 


Volatile Arsenic 
ae per cent. of Notes as to Analysis, &c. 


Total Arsenic. 
































Fixed. Volatile. 
1°60 ae, 48 °7 
O25 0°58 20:4. 
6°90 2°60 27 °4 A considerable bulk of ash, &e. 
4:00 4°00 50:0 
2:20 1°66 43°0 
0-63(2) 0-00(2) 0-0(2) 
25°60 67:70 72:6 
333°33 966°67 74:4 
6°57 2°68 29-0 \ considerable bulk of ash, &e. 
5°43 2-24 292 
5:00 3:00 37 °5 
8°80 1:20 120 
1:58 1°46 48:0 
3°04 0:96 24:0 
10°50 8°50 44:7 A. considerable bulk of ash, &c. 
3°60 8°40 70:0 
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1} TaBLE VIJ.—Results of Examination of Malting Anthracites and other Specimens 
a ———————— a a SS eee 2 a Ss —. = — —— ——— — ———_—$__—_—— —_ 
ii Consecutive} Sample | poke: oe 
| ] Anthracite Colliery. Nature of Sample. Collection and Appearance 
ii Number: Number. | of Sample. 
33 11 COLLIERY G_ - - | MALTING CoAL - - - | From railway waggons — - - 
! 

34 12 - ditto - - - - | Big Vein, taken in the mine 1,400 _—— 

yards S.E. of New Pit. 
i RS. 14 - ditto - - - Big Vein, taken in the mine ae 
Hi w ; 1,100 yards on the west side 
ii of New Pit. 
ij | 
iH 
i] 36 29 - ditto - - - - | Peacock Vein, taken under- — 
i ground. 
i | 
i 37 16 | - ditto - : : - | '*Pyrites” of Big Vein, part of | Hard, heavy black mass, show- | 
| a large nodule from same spot ing a few minute specks only 
ii as No. 35. of yellow pyrites. t 
38 13 | - ditto - Me seg - | Impure bo‘tom coal from Big — . 
| | ‘ Vein taken at the same spot 
| as No. 34. 
Hi | 
39 16 | ditto - - - | Impure granular top coal from —— 
Big Vein, 14 to 4 inches thick, 

taken at the same spot as 
| Nos. 34 and 37. 
| aa 45 COLLIERY H - | Matgina COhneie <8 -qoel sg) nd 

4} 46 - ditto-  -  -  -| Brass Vein, together with black . 
granular band traversing the The black band in these 
vein at the same spot; tke samples, 41 and 42, con- 
whole sample representing a sisted of granular anthra- 
section of the vein. cite with a considerable 

: black band _ running 

42 47 lee) Sette aye - | Similar sample from Brass \ ein through it. No visible 

| from another spot, also in- hee | pyrites in the 
eluding band. and. 

43 56 - ditto - : - | Another sample from Brass — 

: Vein, taken where black 
band was absent. Sample re- 
presents a section of the vein. 

44 48 - ditto - - 2 - | Granular band in Brass Vein | The notes given under No. 47 | 
traversed by threads of yellow apply here also, excepting | 
pyrites, sampled separately. that the anthracite and the 

black band were more sharply 
| separated in this sample. 
| | 

45 57 | - ditto - - - Impure coal from the middle of | Half-inch parting, consisting — 

Pea | the Brass Vein.  Jargely of shale. 

46 68 =| - ditto - - Impure coal fiom the bed of the | Contained bands of shale and | 

| rass Vein. carbonate of lime. No visible | 
| yellow pyrites. » 
| 
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submitted in course of the Commission’s Inquiry as to Arsenic in Malting Fuels—continued. 


























Arsenic expressed as Arsenious Oxide in parts per million. Volatile Arsenic 
rm! 2 es f per cent. of Notes as to Analysis, de. 
Total. Fixed. Volatile. Total Arsenic. 
2°43 1°86 0°57 23°5 
2°00 0°86 1-14 57:0 
5°60 , 2°50 3°10 55°4 
3°40 2°57 0°83 24°4 
2°50 217 0°33 13-2 
19°50 11-00 8-50 43°6 Avery considerable bulk of 
whitish ash was left, not appre- 
ciably soluble in hydrochlorie 
acid. 
23-00 11-50 11°50 50-0 A considerable bulk of ash, &e. 
5°43 4°86 | 0-57 10-4 
8:00 7°55 0°45 56 
8:00 7:25 0°75 9°4 
8-00 6°67 1:33 166 
15-33 867 6-66 43-4 
6°40 4°29 2-11 32°9 
83°33 36 67 46°66 56:0 
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AppENDIX, No. 30—continued. 


Tapiy VIL—Results of Examination of Malting Anthracites and other Specimens 





Notes as to 
Collection and Appearance 
of Sample. 




















Ceasecutive| Sample 
Anthracite Colliery. Nature of Sample. 
Number, Number. 
47 44 COLLIERY J - | MALTING COAL - - - - 
48 65 ditto - - - | MALTING COAL - - < wnat 
49 4l ditto - - - | Big Vein, taken underground 
3 mile from the shaft. 
50 66 ditto - : - | Brass Vein, taken underground 
(where no pyrites visible). 
51 42 - ditto - - | Black layer from Big Vein - 
a2 48 }- ditto - - | Top coal from Big Vein - - 
} i 
53 30 COLLIERY K - | MALTING COAL - 4 : : 
i 
| i 69 ditto + - - | MALTING COAL- = > =) a 
| Es) 31 ditto - - - | Big or 9 ft. Vein, taken under- 
i} ground. 
a6 68 ditto - - . | Big Vein taken underground = - 
Hi 
it 
til By on ditto - - - | Brass Vein underground where 
{ no pyritous layer present. 
rl 
: 
i P 
| 58 55 discon - _ | Brass Vein underground where 
. pyritous layer was present, 
exclusive of layer. 
i] | 
| c) 67 ditto - - Brass Vein taken underground 
HI where no pyritous layer 
present. 
I ; 
| 6 32 ditto - - Roof of Big Vein - . - 
iI 
| 
i 
i 61 Bh ditto - - - | Black pyritous layer from Brass 
| Vein taken from the same 
/ | spot as 58 
Sb ditta - - : | Black band from Big Vein - 

















From single waggon, 1902 - - 


From several waggons, 


April, 
1903. ; 











Sample taken April 1903 to 
compare with Nos. 43 and 58, 


Hard black material with a few 
minute specks of visible 
yellow pyrites. | 





From railway waggons, 1902 |- 


From railway waggons, April 
1903. 


Second sample, April 1903 - 


Granular black band closely 
adherent to clean anthracite. 
This sample contained more 
coal, relatively to the band, 
than No. 62. 


Black band mixed with anthra- 
cite ; no visible yellow pyrites ; 
very hard. 
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submitted:in course of the Commission’s Inquiry as to Arsenic in Malting Fuels—continued. 


‘ 





Arsenic expressed as Arsenious Oxide in parts per million. 





Volatile Arsenic 


per cent. of 


Notes as to Analysis, dc, 




















Total. Fixed. Volatile. Total Arsenic. 
889 4°57 4°32 48°6 
8:00 6°86 14 14°23 
4:33 eral 1°62 37°4 
8°40 6°57 1°83 21-8 

18°40 5°20 13°20 qh 
4°00) 1°52 2°48 62-0 
4°80 2°70 2°10 43°7 
3°10 264 0°46 | 14°8 
6°46 4-86 1-60 24°7 
8-00 7-00 | 1-00 | 125 

15-00 10°95 4:05 | 27 °0 

| 

5-67 2-14 3°53 62°2 
6°67 6-00 0°67 10-0 
3°25 2:00 1-25 38-5 

280-00 84-00 196-00 70°0 
3°80 3 0°60 L5°8 
4576. © 











A considerable bulk of ash, de. 


This sample contained but little 
carbon, 4.¢€., was mainly com- 
posed of incombustible matter. 
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Notes as to 
Collection and Appearance 
of Sample. 











From stock pile at colliery - 


Second sample, April 1903, 


from large stock heap at 
collizry. 


Sampled from large bulk < - 


Sampled from large bulk - - 


- ditto - ditto - - 


Sampled from a single truck - 


Appendix 36, ; 
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Taste VII.—Resvlts of Examination of Malting Anthracites and other Specimens 
Consecutive| Sample 
Anthracite Colliery. Nature of Sample. 
Number. Number. ; 

63 1 COLLIERY Q- - - | MALTING COAL - - - 

64 61 - ditto - - - - | MALTING COAL - - - 

65 2 - ditto - - - - | Vein I, taken underground 

66 3 - ditto- ~-  -  -| Vein II, taken underground - 

SAMPLES OF GAs COKE FROM YORKSHIRE GAS WorRKS. 

67 7 == Gas Works; Yorkshire | Gas coke at Gas Works at date 
Corporation, A. of visit, 1903. 

‘68 as Gas Works; Yorkshire | Old sample of gas coke, 1901, 
Corporation, A. kept at Gas Works. 

69 — Gas Werks; Yorkshire | Recent sample gas coke at Gas 
Corporation, B. Works, 1903. 

70 — Gas Works; Yorkshire | - ditto - ditte - 
Corporation, C. 

SAMPLES OF OVEN COKE FROM MIDLAND IRON WORKS. 

71 a N. Wales oven coke — 

iz — Yorkshire oven coke’ - — 

73 —— S. Wales oven coke, A. - | From washed coal _ - - - 

74 — S. Wales oven coke, B. - | From washed coal burnt in a 








Coppée oven. 


ditto . ditto - 
ditto = ditto : 
- ditto CLLULU = 
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submitted in course of the Commission’s Inquiry as to Arsenic in Malting Fuels—continued. 





Arsenic expressed as Arsenious Oxide in parts per million. Volatile Arsenic 





























per cent. of Notes as to Analysis, &c. 
Total. Fixed: Volatile. Total Arsenic. 

90-00 73°00 17:00 18°9 
50°00 38°33 11°67 B18 a] 
Say 1°40 iyi 45°5 
7-20 B14 2-06 28-6 

| 
125°00 116°70 8°30 6:4 
35°70 28°50 7-20 | 20-2 

| | 

200-00 133°30 66°70 | 333 
144°40 127°80 16°60 11°5 
8°50 8°50 )-00 00 
iS jee 11°25 0°62 5-2 
30-00 27°50 2°50 8°3 
5°75 §:25 0°50 3:7 
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REPORTS ON MALTING, ANTHRACITE:—PART VI. 


PART VI.—ACCOUNT OF TWO. EXPERIMENTS AT MALT KILNS AT NEWARK. 


Soon after commencing his analyses of samples of anthra- 
cite, Dr. McGowan pointed out that the value of the work 
on which he was engaged would be enhanced by an 
experiment made at a malt kiln’ to determine under 
practical conditions the amounts of arsenic respectively 
in the anthracite consumed, in the residue after combustion, 
and in the malt produced. Mr. Earp’s evidence to the 
Commission indicated that the question of arsenic in malt 
was being closely studied at the maltings of Messrs. 
Gistrap, Earp and Co., and advantage was taken of an 


” offer kindly made by Mr. Walter Hervey to conduct an 


experiment cf the kind required at one of the malt kilns 
of this firm in Newark. 


FIRST EXPERIMENT. 1902. 


On March 21st, 1902, a 30-quarter kiln was selected 
and its furnace was thoroughly swept out. A weighed 
quantity of anthracite was set aside. The anthracite 
used was part of a sample truck sent from a South Wales 
colliery, which had been considered unsatisfactory and 
liable to cause arsenical contamination of the malt to a 
degree which was well marked by \the Reinsch test, 
the test habitually used at these maltings. | 

The experiment was conducted under Mr. Hervey’s 
supervision. The anthracite was sampled before the kiln 
was loaded, and weighed ; the fire was started with wood. 

On March 25th the malt was taken off the floor and 
screened by hand. The malt andculms were put upin 
bags and weighed ; the weight of the unused anthracite 
was taken and deducted from the weight of that which 
had originally been set aside. The residue from com- 
bustion was separated into three portions—(1) ash and 
fine cinders which had passed through a_ half-inch 
riddle ; (2) cinders which were rejected by the riddle ; 
and (3) a few slag-like portions termed ‘‘ dross.” 


The weights were as follows :— 

Anthracite burnt—l ton, 3 cwt., 14 lbs. =2,590 Ibs. 
- Cinder, 28 stone, 9 lbs.=331 Ibs. 

Ash, 39 stone, 11 lbs. =557 lbs. 

Dross, 134 lbs. 

Malt, 32 qrs., 6 bushels =11,004 Ibs. 

Culms, 363 lbs. 


These weights were taken carefully under Mr. Hervey’s 
supervision on March 25th, and samples of the anthracite, 
cinder, ash, dross, malt, and culms were sent to Dr. 
McGowan. 

Owing to various circumstances, examination of these 
samples in Dr. MeGowan’s laboratory was necessarily 
delayed, and the whole results were not available for 
comparison until the end of the year. They are shown 
in the first part of Table VIII. 

Two points should be noted with regard to this experi- 
ment. The question arose, in view of the analytical results 
obtained, whether the sample of anthracite had been 
representative. Mr. Hervey reported that it had been 
sampled by selecting a bulk of pieces which looked 
typical of the whole and (after breaking and mixing) 
taking a portion of this bulk sample for analysis. In 
his view, however, it was quite likely that by this method 
a considerable amount of pyrites which may have existed 
—secreted as it were—in the anthracite was not repre- 
sented in the analysed sample. It will be seen that the 
proportion of arsenic determined in the sample—7‘6 parts 
per million—was not unusual by, comparison with the 
malting anthracites collected at’South Wales Collieries, 
whereas the arsenic in the malt produced was obviously 
very much greater than would be expected in the case of 
malt dried over an anthracite of ordinary composition. 

With regard to the large amount of ash and cinder which 
was obtained from this experiment, Mr. Hervey noted 


that the anthracite in question was very “ soft,” and that 
some of it was a good deal broken up, so that in practice 
much fell through the bars. Moreover, the anthracite was. 
a bad burning coal and could not properly consume its 
ewn “small” and cinders. The kiln in which the experi- 
ment was conducted has longer bars to its furnace, and 
wider spaces between the bars than is usual at most of the 
kilns of these Newark maltings, and this again afforded 
a greater opportunity for small coal to escape proper 
combustion. 


SECOND EXPERIMENT, 1903. | 


The second experiment was carried out at Messrs. 
Gilstrap, Earp and Co.’s maltings at Newark on April 4th, 
1903. It was evidently desirable that in repeating the 
experiment there should be no doubt as to the sample of 
anthracite being thoroughly representative, and arrange- 
ments were therefore made for Mr. Price, who had 
obtained considerable experience in sampling anthracite 
when collecting samples for the Commission at South 
Wales collieries, to visit Newark and to sample the 
anthracite used. ) 

On April 4th Mr. Price weighed and sampled the fuel 
selected, and witnessed the commencement of the kilning 
on April 5th. Mr. R. B. Floris, who has been engaged 
with Dr. McGowan in the examination of anthracite 
sam ples for the Commission, went to Newark on April 8th, 
when the kilning was about to be completed, took samples 
of malt, culms, ash, etc., and saw to the weighing. Mr. 
R. M. Morris and Mr. Hervey, on behalf of the firm, took 
great trouble in supervising the operations throughout, 
and in making special arrangements for their being con- 
ducted by careful and trustworthy men. 

The following are the principal details of this experi- 
ment. 


Kiln. 


The kiln selected was a 30-quarter kiln, built about nine 
years ago. It differed.in certain respects from the kiln 
used in the first experiment, the main difference being due 
to alterations made last year in the construction of the 
furnace, in order to secure better regulation of the draught 
and economy of fuel. 

- The malting floor of this kiln is a German wire floor, 
33 ft.6 in. by 23 ft. 10 in., supported on girders. It stands 
15 ft. 10in. from the bottom of the kiln. Above the 
malting fioor the four walls of the kiln rise vertically to 
6 ft., and then converge to the air outlet, the throat of 
which is 15 ft. 9 in. above the malting floor. Below the 
malting floor is the hot-air chamber, which has brick walls. 
At the foot of the chamber is the brick tunnel containing 
the fire. This tunnel is 8 ft. long, and its height inside is 
44in. Its base is formed by the fire-bars, the fire being 
confined to the front 3 or 4 feet of the tunnel. The 
breadth of the tunnel at the base is 2lin.; its greatest 
breadth, just below the arch of the roof, is 34in. On 
either side of the tunnel are inlets which can admit air 
direct to the hot-air chamber, without passing through the 
tunnel. These inlets are opened when required and regula- 
lated by the fireman. There is a large iron dispersing 
plate between the opening of the tunnel inside the hot-air 
chamber and the malting floor above. 

This kiln had been in use throughout the malting season. 
The anthracite used during this period had been econ- 
sidered satisfactory, and the malt produced on this kiln 
had uniformly failed to show arsenical contamination by 
the Reinsch test used at these maltings. 


Sweeping of kiln before experiment.—On April 4th the 
fire having been let out, a number of men were employed 
all day in sweeping down every part of the kiln and furnace, 
including the girders beneath the malt floor and all corners 
in which dust might lodge. After the sweepers had been 
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ver it several times, and had removed several bags full 
of kiln aust, a final sweeping was given which resulted 
in the collection of an additional quantity—a few 
pounds—of dust. The walls of the hot-air chamber were 
‘then lightly sprinkled over with water, the malting floor 
‘was given a final polish, and the kiln was closed for the 
might. In the morning, before the kiln was loaded, the 
‘hot-air chamber and malting floor were carefully inspected, 
cand it was found that scarcely any dust was perceptible. 


Anthracite used, and its Sampling. 


The anthracite taken for the experiment was part. of 
a truck load which Messrs. Gilstrap and Earp had received 
cthis season from a South Wales colliery. The coal in 
question, when burnt on another kiln at these maltings, 
-had been found to produce contamination of malt which 
was perceptible by the Reinsch test, and this truck load 
chad consequently been set aside. 

It consisted mainly of large masses such as are usually 
preferred for malting, together with some smaller pieces. 
Small patches or streaks of what appeared to be impure 
coal or black pyrites were to be observed here and there in 
the coal. 

About 14 tons was taken to the kiln and weighed. 
After the larger lumps had been -broken the whole was 
‘spread out over the brick floor of an adjoming store. 


In sampling, Mr. Price divided the bulk into three 
portions :— 


(1) Larger or smaller pieces of coal show- 
ing obvious streaks of impure coal or 


evidence of pyrites on the surface 152 lbs. 


Remainder consisting of— 
(2) Larger lumps, over 4-inch cube 
(83) Smaller pieces, under 4-inch cube 
Add remnants from sampling 


362%. Lbs: 
. 1,016 Ibs. 
54 Ibs. 


2,849 lbs. 





Total weight set aside for burning in kiln , . 





In the case of (1) and (3), samples were obtained by 


systematically reducing the bulkand breaking up the 


«coal. In the case of (2), numerous small pieces were 
broken off the large lumps, mixed together, and sampled. 
In all, three separate samples were obtained, each made 
up by combining representative samples of (1 ), (2) and 
(3) in proportion to the weights above given. This method 
of sampling was adopted in order to ensure (a) that a 
correct proportion of the visible pyrites in the coal should 
be obtained in the samples ; and (4) that the coal left 
should be in a condition suitable for use in the kiln. 


Kilning. 


On April 5th the kiln fire was lighted at 7a.m. The fire 
was started with wood, the twigs of three besoms being 
sufficient. The kiln was loaded at 9 a.m., the depth of 
the barley on the malting floor being then about 10 inches. 
The grain used was English barley, which had been kiln- 
dried before steeping. A sample was taken, which Dr. 
McGowan found to be free from arsenic. The whole 
kilning was then carried on in the ordinary inanner. The 
firing was kept under careful supervision, to ensure that 
the larger and smaller pieces of the anthracite were used 
up in proper proportion, and to make certain that none of 
the ash should escape collection. The space below the 
firebars was raked out from time to time and the cinders 
and ashes riddlea into a large iron skip through a riddle 
of about f-inch mesh. What did not pass through the 
riddle was returned to the fire. In this way the fucl was 
more completely burnt than would usually be the case, 
as ordinarily a half-inch riddle is employed. When the 
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malt was taken off the floor, at 
313 lbs. out of the 2,849 Ibs. of anthracite had not been 
used. The temperature of the malt during the kilning was 
taken every two hours. Mr. Hervey stated that in view 
of the temperatures and also of his analysis of the malt, 
he considered that the heating had _ been effected in a 
regular and satisfactory manner. 


3 pan. on April Sth, 


Weighing and Collection of Samples at end of Experiment: 


Malt.—The malting floor was unloaded by passing the 
talt through a hopper, and thence by means of shoots to 
an elevator, which discharged the malt into a revolving 
drum screen. This screen separated the bulk of the cums, 
which fell through its meshes and w ere collected pelow. 
The screened malt passed by other shoots anda second 
elevator to a floor in the malt house, where it was dis- 
charged over a flat screen, which separated a small quan- 
tity of culmsand of husks that had been detached from 
the malt in the screening process. Before the malt left 
the kiln, the shoots, elevators and screens were thoroughly 
brushed down to remove dust or malt from previous 
kalnings. 

Samples of the sereened malt were taken from the foot 
of the flat screen. The discharge of malt over this sieve 
went on evenly for nearly 14 hours, and every few mitiutes 
small samples were taken : these samples were mixed in a 
bushel measure and made a final sample of about 5 lbs. 

When this was done the malt was put into sacks and 


weighed. Including a little additional malt taken out 
at the foot of the elevator, the total weight of malt was 
10,390 Ibs. 


Culms.—The culms were swept from below the re volving 
screen ; what had collected beneath the flat screen was 
added, and the bulk, weighing 390$ Ibs., was sampled by 
successive quartering. 


Ash, etc., from kiln fire-—When -the malt was taken 
off, a large iron skip was nearly full of ashes, resulting 
from the riddling mentioned above. The fireman claimed 
that this residual ash had been kept to the smallest 
practicable limits by careful attention to firing. As soon 
as the malt had been taken off, the fire was let out, and 
all residue in the furnace was collected and riddled over 
the skip containing the ashes. What did not go through 
the riddle was-either “cinder "—i.e., partly-burnt-coal— 
or “ dross,’’ harder masses consisting of residue which had 
fused and resembled clinker in 


appearance. 
The weights were as follows :— 
der Mee bata y caeatt, 
Ash - - . 3 = SODETs, 
Dross__- : 2 = So 


Total residue - - 150 lbs. 





In sampling, the cinder was broken down to pass 
through a }-inch riddle, and was sampled by successive 
quartering and crushing. The ash was also sampled by 
successive quartering, and a representative sample of 
mixed cinder and ash was taken in proportion to the above 
weights. 

The dross was sampled separately : 
roughly, and half was taken and crushed 
through the riddle. 
quartering. 


Kiln Dust.—The sides and bottom of the hot air cham- 
ber (including the arch of the tunnel and the top of the 
iron disperser) were swept down. A small amount of 
dust remained on the top of the girders which was not 
removed. The weight of the dust collected, which 
consisted mainly of rootlets, was 1644 lbs. A sample of 
this was taken by quartering. 

The chemical results obtained in this second experiment 
are shown in the second part of Table VIII. 


it was broken 
till it all went 
This was then reduced by successive 
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TABLE VIII.—Showing Results of Two Experiments at Malt Kilns at Newark. 





First Experiment (1902). 



















































































192°7 - - 


Malt and culms to- 11,367 
gether. 





Pounds Arsenic. Calculated amount of 
weight |- ‘| arsenic present in the totak 
ee represented Parts per million. Grains per lb. weight in grains. 
by 

sample. | Total. |“ Fixed.” | Volaiile. | Total. | “Fixed.” | Volatile. | Total. Five ” | Volatile. 
Anthracite consumed - 2,590 | 76 6°4 | Tr | 0532 | "0448 “0084. | 137°8 | 116:0 | 21°8 
Cinder - - - 331 8-0 6°38 1:2 056 ‘0476 0084 18°5 15'8 2°8 
Ash - - : - 557 33°0 21:0 12-0 231 ‘147 084 128-7 81:9 46'8 
Dross - - - - 134 | 12°8 9-0 38 ‘089 ‘063 | = 026 1:2 8 “4 
Total residue after 9014 = Be ~ oe 2 = 148°4 3 ‘9 

combustion. 

Malt produced - - 11,004 2°22 - - 016 | ~ ~ 176-0 
Culms from malt . 363 6°60 - - 046 | - 16°7 





Second Experiment (1903). 







































































Pounds _ Arsenic. Calculated amount of 
weight arsenic present in the total 
— represented Parts per million. Grains per |b. weight in grains. 
by 
sample. | Total. | “Fixed.” | Volatile. | Total. | “Fixed.” | Volatile.}] Total. | “Fixed.” | Volatile. 
Preliminary. 
“ Dust ” from previous 
kilnings, result of 
repeated and tho- 
rough sweeping of 
kiln before experi- 
ment : | 
(1) Sample from large _ 48-00 0°336 - 
bulk. 
(2) Sample of final 183°33 1:28 - 
sweepings. 
] 
Anthracite used in ex- 
riment, original 
weight 2, 849 Ibs. less 
313 Ibs. unused (3 | 
separate samples) : ) 
(1) - - - : 24:00 | 21-00 3°00 | 07168 | 0°147 0:021 | 426°0 372'8 533 
2). . - - 2,536 -] 15°00 | 12°14 2°86 | 07105 | 0-085 0 020 | 266°3 215°6 50°7 
(3) - - - - 18°33 | 15-00 3°33 | 07128 | 0°105 0: 023 | 324°6 266°3 58:3 
es Re -[a911 | 1605 | 306 | 0-134] 0112 | 0-021 | 3393 | 2840 | 533 
_| ibs ie ae 
Materials collected at 
end of experiment : 
Malt - - - 10,390 0°60 - 00042 - - 43°6 - - 
Culms - - - 3904 3°00 ~ 0:021 - - —68 2 - - 
«* Dust” (principally | Over 1§4% 10°14 - 0-071 - ~ Over ~ - 
rootletsand culms) 11°7 
from kiln—single 
light sweeping. 
Cinder and ash - 1115 | 11°67 | 10°00 1°67 | 0:052 | 0°070 0012 9°71 7'8 ‘13 
* Dross” - - - 383 5°71 5:00 0-71 | 0°040 | 0°035 0-005 15 | 1:3 0-2 
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OBSERVATIONS. ‘is 


It will be seen from the results (Table VIII.) that both 
experiments failed to indicate anything like an equation 
between the arsenic in the fuel used, and the arsenic 
in the materials obtained at the end of the kilning. And 
the failure was of an opposite kind in the two experiments, 
In the first, according to the calculations, the malt pro- 
duced, and the ash which was left, each contained a greater 
weight of arsenic than that which had been estimated to 
be present in the fuel. In the second, according to the 
calculations, only a small proportion of the arsenic 
present in the fuel was recovered in the malt, culms, and 


ash. 


Nevertheless, it has been thought worth while to place 
the results on record, as illustrating the complexity of 
the® question, and the danger of generalising from isolated 
experiments on a malt kiln, however carefully conducted. 


The following probably influenced the results obtained 
in Experiment [. :-— 


(a) The kiln had been in continuous use throughout the 
season, and, though the furnace was swept thoroughly, 
the deposit on the large hot air chamber beneath the 
malting floor was left undisturbed. Hence some of the 
arsenic in the malt may have been derived from volatilisa- 
tion of arsenic deposited on the walls of the hot air chamber 
as a result of previous burnings during the season. (Com- 
pare Mr. Baker’s observations, Q. 10693.) 


(b) The anthracite used was known, as a result of 
previous kilnings, to be unsatisfactory as regards arsenic, 
although this was not shown by the sample analysed. 
It is quite likely that this sample was not representative. 
On the other hand, proper sampling in the case of the 
cinders, ash, “‘ dross,” and malt was a matter of much 
less difficulty, and probably the samples here were repre- 
sentative. 


The following probably influenced the results obtained 
in Experiment I. :-— 

(a) The combustion was much more thorough than is 
ordinarily practised, the whole of the fuel being burnt to a 
relatively small amount of fine ash. 

(b) The preliminary thorough sweeping of all the parts 
of the kiln (including the final sweeping of the walls 


4576. 


\ 


of the hot air chamber beneath the malting floor, which A 
removed dust containing 180 parts of arsenic per million) 
must have materially influenced the results. In the first 
place, there was no opportunity of the malt becoming 
contaminated by arsenic derived from previous kilnings ; 
in the second place, the sweeping involved the kiln fire 
being out for some twenty-four hours, and hence the walls 
of the kiln were cooler than usual and probably condensed 
more arsenic. 


(c) The sample of kiln dust obtained on completion of 
the kilning was the result of a single superficial sweeping. 
The sweepings consisted principally of malt culms, and 
would not contain all the arsenic which had’ been 
deposited on the interior surface of the heating chamber, 
=i less that which had been condensed in its porous 
walls. 


(d) There was no doubt some loss of arsenic in the 
various shoots and elevators, which detached culms and 
portions of the husk. This was not the case in. Experi- 
ment I., where the malt did not go through elevators and 
was sereened by hand. 


The influence of the above conditions, however, must 
remain a matter of mere surmise. But it should be noted 
that in the second experiment, whatever may have been 
the ultimate destination of the arsenic originally present 
in the fuel, there can be no question that the samples 
of fuel and of ash were as representative as it was possible 
to make them, or that the weighings were accurate in 
each case. The results of analysis of these samples are 
instructive, as they show that very little arsenic, compara- 
tively speaking, remained behind in the ash. The extreme 
difficulty of accurate sampling in the case of a “ bad ” 
anthracite containing numerous streaks of black pyrites is 
also brought out by this experiment. The analyses of the 
three separate samples of the fuel used show a fairly 
close correspondence, both asregards “ total” and “ vola 
tile” arsenic, but the correspondence is less exact than 
might perhaps have been anticipated in view of the great 
care which was taken in sampling. It should be added 
that the anthracite in question was of a kind which on ° 
inspection would at once be recognised as unsatisfactory by 
any one aware of the necessity of looking for granular 
black pyrites in anthracite specimens. 


w 
ry 





26 


APPENDIX 31. 


REPORTS ON BERI-BERI 





~ REPORTS ON INQUIRIES AND CHEMICAL EXAMINATIONS MADE FOR THE COMMISSION 


REGARDING THE RELATION OF BERI-BERI TO ARSENICAL POISONING. 





SECTION L—GENERAL ACCOUNT OF INQUIRIES AND SUMMARY OF RESULTS. 


ln their evidence regarding the character of the illness 
iagt with during the beer poisoning epidemic of 1900, 
Dr. Reynolds, Dr. Kelynack, and others drew atten- 
tion to a general similarity said to exist between this 
illness and the disease beri-beri. The resemblance in 
question was said to be most marked in cases of beer 
poisoning characterised by well-marked peripheral 
neuritis and affections of the heart. Comparison was 
made, not only with descriptions of beri-beri as met 
with in tropical countries, where it is frequently en- 
demic or epidemic, but also with comparatively recent 
outbreaks of this disease in the, Richmond Asylum, 
Dublin, in 1894, 1896, and 1897. An account of these 
outbreaks, by Dr. Conolly Norman,* illustrated by 
‘photographs, showed a striking clinical resemblance 
between these cases and the bulk of those met with at 
the end of 1900 in the Poor Law Infirmaries at Man- 
chester and Liverpool, as a consequence of arsenical 
beer poisoning. 

Major Ronald Ross, C.B., F.R.S., Lecturer in 
Tropical Medicine at University College, Liverpool, 
who had seen a number of the arsenical cases in 1900, 
wrote to the Commission that im his view the difficulty 
in distinguishing these cases from the “ dry ” forms of 
beri-beri was very great, and he gave other particulars 
regarding the uncertainty which prevails regarding the 
ovigin, nature and cause of this disease. 

In his later ¢vidence, on March 7th, 1902, Dr. 
Reynolds gave an account of some further inquiries 
which had ted him and Major Ross to conclude that the 


existence of a causative relation between arsenic and - 


tropical beri-beri was possible or probxble. (Q. 8379 
8401.) 

In view of these considerations the Commission de- 
cided that it was desirable to obtain some further know- 
ledge on this subject. The suggestion that arsenic 
might be concerned with beri-beri was, however, new ; 
scarcely any chemical examinations had been made to 
test it; and it seemed to the Commission advisable, 
therefore, to institute some preliminary inquiries, 
along with chemical examinations, in order to determine 
how far, for their purpose, it was necessary to make 
further investigations. 

Berj-beri is met with comparatively rarely in this 
country, bui cases occasionally come to notice at British 
ports in vessels arriving from foreign. Such cases 
usually fall into two classes :— 

(1) Indians, Chinese, Lascars, and others employed on 
steam ships trading with Eastern and tropical ports. 


(2) Europeans on board sailing ships which arrive at 
the end of long voyages (usually many months) from 
almost any part of the world. Among sailing ships 
arriving at English ports, Scandinavian vessels appear 
exceptionally prone to be attacked by beri-beri. Many 
af these vessels bring cargoes from South America, and 
use Falmouth as a port of call, waiting there for orders. 

The disease in cases of the second class is generally 
accepted as identical with the beri-beri which is common 
in the East; in most of these cases the clinical mani- 


festations seem to be essentially those of “tropical” 
beri-beri. It should be noted, however, that there is 
often no evidence that beri-beri was prevalent at the 
port. of departure of these sailing ships. The disease 
irequently does not appear until the vessel has been 


_ many weeks at sea. 


Difficulty frequently arises in assigning a definite 
date or period to beri-beri, as its onset is often extremely 
gradual. A sailor, for example, may have been ailing 
for many weeks before he was sufliciently ill to be unable 
to work, but on giving an account of his illness he will 
probably date its commencement to the time when he 
was incapacitated from duty. 





COLLECTION OF INFORMATION AND SAMPLES FROM SHIPS 
At Home Ports. 


In September, 1901, the Commission communicated 
with the Medical Officers of Health of the ports of 
London, Liverpool, Tyne, Hull, Cardiff. Bristol, Ply- 
mouth and Falmouth, with the object of obtaining infor- 
mation as to cases of beri-beri which came to notice on 
the arrival of ships. The Medical Officers in each instance 
readily undertook to assist the Commission. From 
September, 1901, to October, 1902, a total of 21 vesselst 
on which beri-beri had occurred during the voyage were 
reported to the Commission. None of these arrived at 
Bristol, Tyne, or Plymouth, 8 arrived at London, 9 at 
Falmouth (some of which afterwards came to London), 
2 at Liverpool, 1 at Hull, and 1 at Cardiff. Much 
trouble was taken by the Port Medical Officers of Health 
and their inspectors to supply the Commission with the 
information asked for, and to obtain samples of food.f 
The vessels so reported are shown in tables below. 
Table I. relates to 14 vessels from which samples of 
food stuffs were obtained and examined; the remain- 
ing vessels are noted in Table II. The following is a 
summary of the facts regarding beri-beri on the 14 
ships noted in Table I. Twelve of these were Scandi- 
navian sailing ships: two were steamships coming from 
India or Burmah. The cases on the latter vessels were 
Lascar or African firemen; all those on the Scandina- 
vian ships, with one exception, were Europeans. 

“ PRAY,” Norwegian barque, 298 tons, arrived 
Falmouth, September 9th, 1901. Reported by 

Mr. Cecil Bullmore, Port Medical Officer of 
Health. .- 


Left Laguna with cargo of logwood 52 days 
before arrival. 

Crew of nine; one case of beri-beri. 

Cantain of vessel, Norwegian, aged 42. IIl- 
ness two or three weeks’ duration. Captain 
quartered aft by himself. No illness among rest 
of crew; no beri-beri on previous voyages. 





were obtained. ) 
t On one or two oecasions 


Transactions of the Royal Academy of Medicine in Ireland, Vol. XVII. 

+ In a few cases the mere fact of the arrival of the vessel was reported, and for one 
These have not been included in the figures given. 
Mr. Hammond Smith, being in the neighbourhood in course of his general iood inquiries, 





and another reason no details 


agaisted in obtaining post-mortem specimens and samples of foods from the ships. 


——— 
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Diet of captain: sait beef and pork, tinned 
mutton and beef, fish balls*, stock fish*, dried 
potatoes* and vegetables, lime juice, yinegar, 
red wine, no spirits, mo rice. 


“PEGU,” ss., 2,511 tons, arrived Liverpool De- 
cember 10th, 1901. Reported by Dr. Hope. 


Left Rangoon with general cargo on November 
7th, 55 days on voyage. 

Crew of 74 hands, 24 of these being Lascars 
quartered aft. Four Lascars (all firemen) at- 
tacked by beri-beri. Ages from 22-27 years. 
They had signed on in July, 1901; and since 
then the ship had made one previous voyage to 
Liverpool. ‘he four men were quartered with 
20 other Lascars in, crews’ quarters aft; accom- 
modation good and quarters well ventilated and 
clean. No illness among rest of crew, save a few 
cases of malaria, one of dysentery, and one of 
acute rheumatism. No beri-beri on previous 
voyages; vessel launched only 12 months 
previously. 

First patient consulted surgeon on November 
17th, previously four days ill. Other two patients 
fell ill on November 29th, and the fourth on De- 
cember 1st. The latter had complained of illness 
for a fortnight before. 

Diet of Lascar firemen attacked: Chief food, 
rice* from Rangoon. Curries varying from time 
to time—at one time of mutton, another of fish 
(Bombay duck*) with chillies, tamarind, cori- 
anler and other spices from bazaar, Rangoon. 
Also “samsu”*—a native drink—and gin*, tea, 
no lime juice. Tinned meats were never used by 
the men. Tinned ghee* (native butter) from 
Rangoon was taken. Dahi (native peas), and 
fresh beans occasionally used. Drinking water 
from artesian well at Rangoon, stored in iron 
No diet known to have been taken by 
patients which differed from that of other Lascars 
on board. 


On arrival in Liverpool four cases, considered 


by Major Ross and others undoubted. beri-beri, ° 


all had considerable edema. Ahmed, 27, died 
in hespital from heart failure, December 15th. 
Post-mortem, liver*, hair*, brain*, and nails*, 
obtained. Abid, aged 26, died in hospital from 
cardiac failure, December 135th. Hookan, 22, 
slight attack, recovering. Hasan Ali, 26, severe 
attack, now no oedema, recovering ; specimen of 
hair taken*. 


CIMBRIA,” Norwegian barque, 1,000 tons, ar- 
rived London, January 15th, 1902. Reported by 
Dr. Herbert Williams, Medical Officer of Health 


- of the Port of London. 


Left Moulmein with cargo of teak, July dlst, 
1901, 168 days before arrival. Touched at St. 
Helena, November 9th, 1901, and Falmouth, 
January 12th, 1902. 


Crew of 12 on departure. Six cases of beri- 
beri on voyage. W. Lyons, A.B., aged 45, taken 
ill about August 14th, swollen feet, cedema 
gradually extended to all parts of body, including 
head; died November 3rd. L. Weins, .a Dane, 
aged 26, taken ill about October 9th, landed St. 
Helena Hospital, November 9th, where beri-beri 


- diagnosed. H. Langson, half-caste native of Bom- 


bay, aged 19, ill off and on throughout voyage, 
suffering from swollen legs. On arrival in London 
had shght cedema of legs, complains of pain in ab- 
domen and back. Three other men who shared the 
same quarters in the house on deck were slightly 
ill with swollen legs, but not incapacitated from 
work on the vessel’s arrival at St. Helena. Slight 
illness, accompanied by swelling of legs, in master, 
steward, and first officer, who lived in after-house. 

Notes on Diet.—Rice* from Rangoon four 
times a week. Lime juice issued daily after ar- 
rival at St. Helena, not before. A little red 
wine, otherwise no alcoholic liquor.. Stock fish * 
taken on board in Norway, issued and eaten once 
a week. ‘Flour * issued twice a week. Vinegar, 
drinking water taken at Moulmein; stored in 
iron tanks. a hanes 


“CHARLES RACINE,” 
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“COLLINGWOOD,” Norwegian barque, 950 tone, 


arrived Cardiff, January 24th, 1902. Reported 
by Dr. Walford and Dr. Hughes. 


Left Cape Town June 15th, 1901, arrived Ran- 
goon July 27th, sailed September 11th, 135 days 
before arrival at Cardiff. Called at St. Helena 
October 16th. 


Four men ill on arrival. H. W., aged 24, car- 
penter, taken ill about November 30th. H. L. B., 
aged §2, sail-maker, taken ill about December 
24th. S. S., aged 19, and D. P., aged 24, both 
A.B.’s, taken ill about December 27th. On 
arrival the men had well-marked paralysis of 
lower limbs,slight dropsy, loss of patella reflex, and 
weak action of the heart, but all seemed to be 
recovering. The carpenter and sail-maker slept 
by themselves and apart from the rest of the 
crew; the other men were in the forecastle. 
Captain states that there were no other cases of 
illness during voyage. No beri-beri on previous 
voyages. 

Notes on Diet.—The Captain states that the 
men drank beer and spirits freely in Rangoon. 
The food on the voyage consisted mainly of tinned 
meat, dried fish,* dried potatoes,* peas, and 
flour.* No rice on voyage, but rice taken at Ran- 
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goon. No alcohol during whole voyage except two» 


bottles of whisky. 

Some samples of hair from these cases were ex- 
amined by Dr. Savage, of Cardiff, who found dis- 
tinct evidence of arsenic. Samples of hair were 
also sent to the Commission, but they were not 
sufficiently large to enable a, satisfactory deter- 
mination of arsenic to be made. Dr, Savage also 
tested certain samples of food and water for 
arsenic, but without affirmative result. 


“ARGO,” Norwegian barque, arrived Goole, April 


6th, 1902, reported by Dr. Mason, Medical Officer 
of Health of the Port of Hull. 

Left Cape Haytien (Hayti) February 22nd, with 
cargo of logwood. Jon Jansen, 47, carpenter, 
living on board vessel for nine months, taken i] 
after leaving Hayti, but symptoms of illness be- 
lieved to have begun about a fortnight before the 
ship’s departure. Had suffered from “ pins and 
needles” in palms and soles and cwedema. On ar- 
rival could hardly walk, owing to loss of power 


in limbs; no knee jerks, slight cdema above: 


ankles. Skin of soles of feet rough, no pigmenta- 
tion, save in parts exposed to weather. Hair 
specimen taken. No illness among rest: of crew, 
numbering 11. 

His diet included dried codfish,* tinned fish, * 
tinned meat, dried vegetables,* potatoes, rice,* 
in small ‘quantity. Sample of drinkine water * 
obtained. i 


“BEN MORE,” Norwegian sailing ship, arrived 


Falmouth April 15th, 1902. 
Cecil Bullmore. 

Left Nicaragua with cargo of 
mahogany 167 days before arrival. 

Crew of 20, including three officers. One case 
of beri-beri: E. Liennigh, first mate, aged 40. 
Had joined ship in Liverpool three years ago. 
Was taken ill three weeks after leaving Nicaragua. 
On arrival, partial paralysis of both legs ;. knee 
jerks absent, cedema of both feet and legs, ex- 
tending to abdomen and thorax; heart irregular, 
slight desquamation of soles of feet ; no catarrhal 
symptoms, no pigmentation. 

Notes as to Diet.—Monday : Salt meat in cold 
weather, rice * porridge in hot weather. .Tues- 
day: Tinned meat * or soup, preserved potatoes 
and mixed preserved vegetables.* Wednesday : 
Salt fish * and potatces. Thursday: As Tuesday. 
Friday: Salt meat and beans. Saturday: Salt 
fish, soup, sago, and preserved fruit. Sunday: 
As Tuesday, with pudding, Bread or biscuit, but- 
ter, tea, coffee, and condensed milk at other meals. 
Lime juice* regularly. Water,* from cement 
tanks—washed 16 months ago in Newcastle. 


Reported by Mr. 


cedar and 


Norwegian sailing 


ship, 
about 2,000 tons, arrived London, March 


16th, 





* Samples obtained and sent to Commission 
4576, 


1902. Reported by. Dr. Herbert Williams 
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ROYAL COMMISSION -ON ARSENICAL’ POISONING : 


November 
Tcucked 


30th, 
at St. 


Left’ Fremantle, Australia, 
1901, 106 days before arrival. 
Helena January 21st. 

Crew of 15 hands. Six cases of beri-beri: Cor- 
nelius Fortensen, 68, joined ship November 27th, 
working passage home. Taken ill January 17th, 
1902; O. Stanisland, carpenter; G. Fagerstrom, 
sail-maker ; J. Gabriel, A.B.; A. Valstrom, A.B. ; 
J. Eliasen, A.B., all Norwegians, who joined ship 
in Norway. Taken ill at different dates between 
January 5th and 18th. All six cases landed at 
St. Helena. Cornelius Fortensen died there 
January 22nd. No other illness amongst crew. 


Notes on Dict.—Rice * about once a week, salt 
fish,* tinned meat,* lime juice * when no fresh 
vegetables to hand, no alcoholic liquors, drinking 
water in iron tanks. 


GEORGE,” Norwegian barque, 474 
tons, arrived London, April 18th, 1902. Re- 
ported by Dr. Herbert Williams. 


Left Port Victoria (Seychelles) October 23rd, 
1901, with cargo of guano. 

Crew of 10. Three cases of beri-beri: G. 
Carlsen, Norwegian mate, 27; Carl Hansen, 
Swede, A.B., 28; Franz Biji, Norwegian, O.S., 
22, All taken ill about January 14th, 1902. On 
arrival, G. Carlsen and Carl Hansen on duty, the 
first has oedema of right arm and leg, no pigmen- 
tation, gums spongy; the second has both legs 
swollen from knee to ankles. Franz Biji seri- 
ously ill, whole body much swollen. Died on 
April 17th. Post-mortem (Stratford Infirmary, 
April 21st). Brawny oedema of legs and chest, 
veins engorged, heart enlarged, and the walls 
thinned, valves healthy. Fluid in pleura and 
peritoneum, spleen engorged, kidneys appear 
healthy. Case seen by Dr. Ross, of London 
School of Tropical Medicine, considered to be un- 
doubtedly beri-beri. 

Carlsen was berthed in quarters with master 
and steward, the two other cases were berthed in 
the forecastle with five others of the crew. No 
evidence of their diet having differed from that 
of their companions. 


Notes on Diet.—Said to have been good supply 
of food throughout voyage. Salt pork and salt 
beef, potatoes, tinned mutton,* no dried fish, as 
supply had given out before leaving Port Victoria, 
Norwegian tinned fish,* rice * bought on outward 
voyage at Port Louisa taken moderately, lime 
juice * taken moderately, drinking water* ob- 
tained at Port Victoria, stored in iron tanks. 


“SOMALI” (ss.), 8,000 tons, arrived London May 


15th, 1902. Reported by Dr. Herbert Williams. 
Ch Calcutta with general cargo, April 12th, 
Crew of 171. Two cases of beri-beri among 
African firemen, A. and B., quartered in fore- 
castle with 15 others. Date of A.’s attack not 
known; he died April 25th. B., aged 26, fell 
ill on April 10th. He had joined the ship in 
London for outward voyage. On arrival showed 
cedema, weakness, and loss of power in lower 
limbs; no knee jerks, slight dropping of toes. 
No beri-beri on previous voyages of “ Somali.” 


Notes on Dict.—Mainly rice,* curry,* dahl, 
and fish.* No alcoholic liquor. 


“SORATA,” Norwegian barque, arrived Falmouth 


June 3rd, 1902. 
more. 

Left Punta Arenas (Chili) January 2nd, 1902, 
152 days before arrival. 

Crew of 12, including three officers. Five cases 
of beri-beri. 
Illness began about four months after leaving 
Punta Arenas. On arrival showed cedema, well- 
marked paralysis of legs, weakness of arms, great 
muscular tenderness, dyspnea; probably fluid 
in pericardium ; had an attack of beri-beri six 
years ago. First mate (Norwegian, 33): Fell ill 
about four months after leaving Punta Arenas. 
On arrival cedema, slight paralysis, and great 


Reported by Mr. Cecil Bull- 





* Samples obtained and sent to Commission. 


Captain (Norwegian, aged 45): - 


weakness ; marked tenderness of muscles of legs ; 
no recent pigmentation; some “sea-boils.” 
Second mate (Norwegian, 49) also taken ill about - 
the same time as captain and first mate. On. 
arrival slight oedema, no definite paralysis, mus- 
cular tenderness, no pigmentation. Steward 
(Norwegian, 51), slight oedema, loss of power in 
right leg, muscles tender, no pigmentation. 
Carpenter (Norwegian, 29): Date of onset of ill- 
ness not stated; on arrival showed cedema of 
legs and abdomen, loss of power in legs, mus- 
cular tenderness; seemed very ill. 


Others of crew complained of feeling ill, but 
no indications of beri-beri. Sanitary condition 
of vessel very bad; forecastle dirty, closets 
filthy, ventilation of ferecastle and cabins bad ; 
‘one not lighted. 


Notes on. Diet.—Provisions have been skort. 
Usual diet, including officers :—Monday: Milk, 
soup, and fish. Tuesday: Pea soup and salt 
meat. Wednesday: As Monday. Thursday: 
Salt or meat and tinned vegetables (tomatoes,* 
cabbage, ete.). Friday: Bean soup. Saturday: 
As Monday. Sunday: Preserved meat and 
dough ; also oatmeal, sugar, lime juice,* barley, 
flour, rice,* drinking water dirty; iron tank 
needed cementing. 


“MORGENGRY,” Norwegian barque, arrived Fal- 


€ 


‘ 


mouth June 3rd, 1902. 


Reported by Mr. Cecil 
Bullmore. 


Left Santos March 11th, with a cargo of coffee, 
84 days before arrival. y 


Crew of 11, including three officers. Two cases 
of beri-beri. Barbadoes negro, aged 19, fell ill 
two weeks after leaving Santos ; died just before 
arrival ; believed to have been beri-beri from 
symptoms reported by captain. Post-mortem, 
June 5th: Slight oedema of face and legs; veins 
engorged; small amount of fluid in pleura; 
blood very dark and fluid ; heart enlarged, walls 
of ventricles thin; much fluid in pericardium ; 
spleen and kidneys appeared normal ; congestion 
of vessels at base of brain and of spinal cord 
noted ; much fluid in membranes of cord. Jacob 
Neilson (Dane, aged 18) taken ill one month after 
leaving Santos. On arrival showed loss of power, 
symptoms of dilatation of heart, cedema of legs, 
abdomen, and chest. Both cases slept in fore- 
castle with three others. Forecastle was clean ; 
its ventilation not good. 


Notes on Diet.—The following were usual : -— 
Monday: Fish balls,* preserved potatoes, soup. 
Tuesday: Pork or tinned meat or fish, boiled 
rice.* Wednesday: Stock fish,* and preserved 
potatoes. Thursday: Tinned meat or fish, vege- 
table soup, balls of dough. Friday: Salt pork 
or beef, no vegetables. Saturday: Pancakes, 
pork, porridge. Sunday: Tinned meat, sago and 
potato soup, dried fruit. Lime juice. Bread 
half the week, biscuits the other half. 


HANDEL JUST,” Norwegian barque, arrived 
Falmouth May 31st, 1902. Reported by Mr. 
Cecil Bullmore. 


Left Bahia (Brazil) March 29th, 1902, with 
cargo of iron ore, 63 days before arrival. 


Crew of 14. Two cases of beri-beri, both able 
seamen. Friedrichsen (Dane, 19), joined ship 
in Denmark eight months before. Illness began 
a month before arrival. Closter (aged 60) joined 
the ship at Cardiff. Illness began a fortnight 
before arrival. 


Symptoms in both cases on arrival: Short- 
ness of breath, no appetite, malaise, edema of 
legs and feet, pains in calves of legs, no pig- 
mentation. Friedrichsen had slight ankle drop. 
Closter attacked by beri-beri eight years ago. 
Both slept in forecastle ; ventilation very bad. 


Notes as to Diet.—Food has run short; crew 
lived on bread and butter for last week. _ Pre- 
viously diet was beans, potatoes, salt or tinned 
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meat, dried fish, fishballs, rice, apples. No lime Left Moulmein with a cargo of teak, March \ ppendix 31. 
Juice taken by anyone, though plenty on board. 6th, 1902, 155 days before arrival; called at | Said 


“HL. C. RICHARDS,” Norwegian sailing ship, 764 ae Delgada, Western Islands, July 17th- 


tons, arrived London June 50th, 1902. Reported Crew of 10. Three cases of beri-beri. Camp- 


by Dr. Herbert Williams. bell (Canadian A.B., 50) joined vessel at Moul- 
Left Port of Spain with cargo of pitch April pe: sick and off fie Pi ate at che nee: 
bi ce ie re 8 before ot ne “oN ; could not go aloft owing to weakness and swollen 
par OF a. One case of beri-beri. Norwegian feet. J. Jonson (Swede, A.B.), taken ill about 
feaman, 26. Had joined ship at Barbadoes, July 8th, swollen legs and feet; treated at shore 
March 22nd ; fell ill June 16th, 1902. Both legs hospital in Delgada on July 17th for beri-beri- 
~ swollen from ankle to knee, vomiting, shortness able to rejoin July 24th. W. Hubner (O.S., 20) 
of breath, unsteadiness in walking. Diagnosed ill and suffering from sweiien feet since July 
beri-beri on arrival. Quartered in forecastle 25th. All three cases recovering on arrival in 
with re No LIBRE im rest of crew, London. They were quartered in house on deck 
Save one slight case of ague (7). On a with three other men. No other cases of illness 


voyage of this ship, leaving Madagascar Novem- . f Tet ‘ : 
ber 16th, 1901, three fatal cases of beri-beri oc- during voyage ; no beri-beri on rie iia 


curred (the captain and two seamen). ey ; 

Diet of beri-beri case the same as rest of crew. Notes as to. Diet.—Rice* obtained at Moulmein 
Included small quantity of rice,* no alcoholic served out three times a week to all members of 
liquor, salt and tinned beef,* tinned fish, fish- crew. Flour* obtained at Moulmein in March, 
balls. 1902, made into bread daily. Dried fish 0 - 

tained in Cape Town December, 1901, eaten twice 

“VICTOR,” Norwegian barque, arrived London weekly. No lime juice or acid drink or any al- 

August 8th, 1902. Reported by Dr. Herbert coholic liquor used. Drinking water stored in 
Williams. iron tanks. 


i a a ee ett 


* Samples obtained and sent to Commission. 
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EXAMINATION FOR ARSENIG OF FOOD SAMPLES FROM THE ABOVE VESSELS. Appendix 31, 


In the above list: of vessels on which beri-beri occurred, 
the articles of food which were obtained by the Port 
Medical Officers of Health and transmitted to the Com- 
mission have been indicated by an asterisk. It is, of 
course, evident that the foodstuffs remaining on board 
a vessel when it puts into port at the end of a long 
voyage are not necessarily representative of the diet 
actually taken by the crew during the voyage. In some 
instances the Port Medical Officer of Health, in trans- 
mitting the samples, has noted that usual foodstuffs, 
such as dried vegetables or tinned meats, had all been 
consumed, and no specimens were obtainable, This was 
‘the case in several of the Norwegian vessels. Mr. Cecil 
Bullmore notes, in a memorandum on beri-beri made in 
1902 to the Falmouth Port Sanitary Authority (a copy 
of which he has sent to the Commission), that as regards 
Norwegian ships “the whole arrangements for a voyage 
seem to be cut down to the hour, and if they are a few 
weeks overdue owing to contrary winds this becomes 
most apparent.” 


Nevertheless, the samples obtained from the ships as 
a whole covered a considerable range of substances, such 
as preserved and dried foods, which are used to a 
greater extent on ship board than on shore. The 
majority of these have now been examined for arsenic 
in Dr. McGowan’s laboratory, with the results shown in 
his reports in Section IT. below, and also in the Table 
III. above. Two food materials, rice and fish, were 
always sent for examination when available, in view of 
various statements which have been made regarding 
possible causative relations—apart from arsenic—be- 
tween use of these foods and beri-beri, 


It‘is noteworthy that rice has not formed an important 
article of diet on some of the Norwegian vessels: in two 
instances no rice at all was taken. On the other hand, 
in the s.s. “Pegu” and “Somali,” where the sufferers 
were, Lascars or African firemen, rice was the main 


article of food. No arsenical contamination—save to 
a minute extent—was, however, detected in the rice 
samples obtained from any of the vessels. ; 


With regard to fish, it will be seen that neither of the 
two specimens of fish balls (fresh fish dried and powdered 
and mixed with flour), nor any of the three samples of 
tinned fish, contained more than the merest trace of 
arsenic. Dried fish, on the other hand, habitually con- 
tained arsenic, in varying amounts up to 1-80th grain 
per 1b. In most instances the fish was dried cod, 
obtained in Norway. large. stores of this fish are 
usually carried in Norwegian sailing ships. According 
to information supplied by Professor Uchermann, of 
Christinia, this fish is cured by drying in the sun, and 
not by smoking over fuel. The origin of the arsenic is 
perhaps to be sought in the subsequent salting, possibly. 
in preservatives used,* but no authoritative information 
has been obtained by the Commission on this point. 


Tinned meat and tinned vegetables were examined for 
arsenic in four instances, tinned milk in one case, lime- 
juice in five cases, drinking water (on account of its 
storage in iron tanks) in four instances, all with nega- 
tive, or practically negative, results, 1-90th grain of 
arsenic per lb. was found in one sample of “dried 


potatoes ”—4.e., potatoes which have gone through some. 


process of drying or curing after being cut up in slices. 
Possibly here preservatives may again afford an explana- 
tion. 

In view of the evidence that cheap cocoa containing 
oxide of iron may be contaminated by arsenic (Hehner, 
Appendix 27; H. Smith, Appendix 24) it is unfortunate 
that no samples of cocoa were obtained, particularly as 
cocoa is sometimes itaken largely by sailors. The fact 
that notable amounts of arsenic may be found in cocoa 
of this kind was ascertained only after these inquiries 
had been completed. 





EXAMINATION FOR ARSENIC OF SPECIMENS FROM FATAL CASES OF BERI-BERI, 
AND OF HAIR OF BERI-BERI CASES. 


In‘ three instances the Commission was informed of 
deaths from beri-beri among the cases reported in 
Table’I. above, and at post-mortem examinations some 
of the organs were obtained and sent to the Commission. 
In each of the three cases the liver was examined in 
Dr. McGowan’s laboratory, and in two cases the brain 
also was tested for arsenic. The results are given in 
Table VI. below, together with the results of testing 
for arsenic in the hair and nails of these cases, and also 
in the hair of three non-fatal cases. : 

The estimated quantities of arsenic were’as follows :— 


Ahmed, fireman, s.s. “ Pegu.” 


Arsenic in whole brain, -0012 grain. 
Arsenic in whole liver, taken as 60 oz., ‘006 


grain. 
Arsenic in hair, -02 grain per lb. 
Arsenic in nails, -04 grain per lb. 
F. Biji, seaman, barque “ Prince George.” 
Arsenic in whole liver, taken as 60 oz., 0063 grain. 
Arsenic in hair, -014 grain per lb. 


Negro, barque “ Morgengry.”’ 
Arsenic in whole brain, -0018 grain. 
Arsenic in whole liver, taken as 60 oz., ‘0052 grain. 
Arsenic in hair, -007 grain per Ib. 


Hasan, fireman, s.s. “ Pegu.” 
Arsenic in hair, -012 grain per Ib. 


J. Jansen, carpenter, barque “ Argo.” 
Arsenic in hair, :04 grain per lb. 


J. Nielson, barque “ Morgengry.” 
Arsenic in hair, -0028 grain per lb. 


+. 


Minute quantities of arsenic were thus detected in’ 


the organs examined post mortem, and:in the hair, of all 
In the caseof liver and brain 


the six cases in question. 
in the three fatal cases the total amount of arsenic 
estimated to: be: present is in each instance so very small 
that no significance can safely be attached to the results 
in the absence of comparable. analytical data from 
“control” cases. As regards the hair, it will be seen 


that two cases showed less than 1-100th grain of arsenic’ 
per pound of hair, while the remainder showed 1-80th;' 
‘Tn’! 


1-70th, 1-50th, and 1-25th grain respectively. 
general, these are larger proportions of arsenic than 
were found in the specimens of hair ‘from “ control” 
cases—persons taking no arsenic medicinally—which 
were examined in course of the Commission’s hair in- 
quiries (Appendix 32, Table A). On the other hand, 
the arsenic in the hair of these beri-beri cases is generally 
less than that which was found in the recently grown 
hair of persons taking small medicinal doses of arsenic 
(5 to 45 minims of liquor arsenicalis daily. Appendix 32. 
Table E). 

In three out of the four cases showing more than 
1-100th grain of arsenic to the pound of hair there is 
evidence that the patients ate dried fish containing some 
arsenic (1-80th grain to the pound in the specimens 
examined), and it seems probable that the arsenic de- 
tected in the hair of these cases was derived from. the 
fish eaten or from some other food containing small 
quantities of arsenic. Two of the cases were firemen, 
and their occupation may have led to the inhalation of 
dust or fumes containing arsenic. 








* The Commission’s attention has been drawn by 
‘shrimps due to the boracic acid used. 
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Professor Delepine and others to the presence of arsenic in 

2 g s tot é g potted 
i See also Mr. Hammond Smith’s Report (Appendix 24), 
consequently examined (though not exhaustivel y) for boron by Dr. McGowan. 


Two samples of fish were 
In each ease the result was negative, 


2U 
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treated at the same time without arsenic. 
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ROYAL COMMISSION ON ARSENICAL POISONING: 


CONCLUSIONS AS TO INQUIRIES REGARDING SHIP-BORNE BERI-BERI AND ARSENIC. 


Looking to the general effect of the evidence which 
the Commission has received as to chronic arsenical 
poisoning, it may be concluded that the above inquiries 
and chemical examinations, so far as they go, do not 
afford grounds for assuming that the beri-beri met with 
on ships arriving at home ports is essentially due to 
arsenic, 


This way be said notwithstanding that minute 
amounts of arsenic have in some instances been found 
in specimens from beri-beri cases and in certain foods 
taken from the ships. Thus it seems possible that on 
Scandinavian sailing sessels dried fish containing as 
much arsenic as 1-80th grain per pound may be taken 
by sailors almost daily for months or years, and it is 
likely enough that arsenic taken in this way over long 


periods may here and there produce peripheral neuritis - 


ar ather symptoms of poisoning in an individual who is 
specially susceptible to arsenic, particularly if his sus- 
ceptibility is enhanced by deficiency of food. But quan- 


tities of arsenic of this order can hardly be related to 
the sudden appearance of the disease among several 
members of a crew at about the same time, in the manner 
which is illustrated by the history of a number of the 
vessels dealt with in these notes. 

lt shculd be added that several of these beri-beri cases 
are reported to have shown, in addition to affections of 
motor and sensory nerves, an amount of oedema, and 
an acuteness of cardiac symptoms, which have no 
parallel among the cases of arsenical beer poisoning in 
1900. On the other hand it will be noted that the 
symptoms reported in one of the six cases from which 
specimens of tissue were obtained, Jon Jansen, barque 
“Argo,” appear to have a closer resemblance to those of 
chronic arsenical poisoning than to those of “ tropical” 
beri-beri. In this case the amount of arsenic found in 
the hair (1-25th grain per pound) suggests that the man 
must have recently taken a relatively considerable 
quantity of arsenic, either by way of the dried fish on 
the “ Argo” or otherwise. 





INQUIRIES AS TO ARSENIC AND BERI-BERI IN THE MALAY STATES. 


A considerable number of inquiries into the causation 
of beri-beri have been made in the Federated Malay 
States, where serious prevalence of the disease is com- 
mon, and copies of certain recent reports on beri-beri in 
these States have been sent by the Colonial Office to the 
Commission. It is evident that as yet the etiology of 
the disease in the Malay States (particularly as to the 
relation of beri-beri to particular articles of food or to 
particular toxins) is not understood. One or two of 
the reports in question discuss the possibility of arsenic 
being concerned with beri-beri, but they do not record 
any investigations for the detection of this or other 
mineral poison. Dr. A. J. McClosky has sent to the 
Cammission a memorandum of the results of treating 38 
beri-beri cases with arsenic at the District Hospital, 
Kuala Lumpur, a comparable series of 45 cases being 
The facts 
given show that arsenic was not beneficial ; relatively 
fewer cases recovered when treated with arsenic. But, 
an the other hand, in certain cases protracted adminis- 
tration of considerable doses of liquor arsenicalis did 
not appear to retard recovery. 

It will be remembered that in connection with the 


-aceurrence of beri-beri among communities in the tropics 


whose diet consists largely of rice, Dr. E. S. Reynolds 


‘(Q. 8381) drew attention to the statement that it is a 


caummon custom to put arsenic on rice fields to poison 
rats and keep them off the rice, and he referred to a 
letter from Dr. W. C. Brown regarding this practice in 
Acheen. Similar statements have been made by others. 
According to information supplied by Dr. Hughes in 


-carmection with the “ Collingwood ”’ cases, arsenic is also 


said to be used in Indian granaries to kill insects. 


In 1902 Dr. H. EK. Durham, who is inquiring, on 
behalf of the Beri-beri Committee of the London School 
of Tropical Medicine, into the etiology of beri-beri, 
kindly sent some rice samples to the Commission. Two 
of these samples consisted, in each case, of the total 
siftings through a fine sieve of a large bulk of rice 
(about Z00lbs.) forming the main diet of prisoners at a 
gaol in Kuala Lumpur. One (B) weighing about 1-7th 
(b., was taken on September 24th, 1902, at a time when 
beri-beri was rife; the other (A), weighing about 
1-10th lb., had been taken earlier, on July 28th, when 
the prevalence of the disease in the gaol had for a time 
diminished. Dr. Durham has since sent some further 
samples (C and D) of the siftings of a considerable bulk 
of rice (each representing a week’s supply) consumed by 
sufferers from beri-beri in Pudu Gaol. | 

Dr. McGowan found (Table V. below) in rice siftings 
A 1-45th grain, in B 1-70th grain of arsenic per lb. of 
the dust. In C and D the proportions of arsenic per |b. 
of the siftings were 1-29th and 1-25th grain per Ib. 
respectively. It is evident that the arsenic in these 
siftings could not have represented any appreciable 
quantity of arsenic in the large bulk of rice from which 
they were derived. 

Dr. Durham. also sent two pigtails from fatal cases 
of beri-beri, which have been examined for arsenic, with 
result shown in Table VI. It will be seen that a portion — 
of one of the pigtails was specially extracted with ether 
and dilute hydrochloric acid in order to ascertain whether 
the arsenic present was due to extraneous matter. 
Nearly all the arsenic, however, was found to be con- 
tained in the substance of the clean hair. 

July, 1903. G. 8s. B. 
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a. 








SECTION IL—DR. McGOWAN’S REPORTS ON EXAMINATION FOR ARSENIC OF VARIOUS 
SUBSTANCES IN CONNECTION WITH THE INQUIRY INTO BERI-BERI. 


The results of these examinations are set out in the three following Tables, IV., V., and VI. Details of the 
methods summarised in Col. 6 of these tables appear in Appendix No. 22. 
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APPENDIX 382. 


ARSENIC IN HAIR. 





REPORT ON INVESTIGATIONS MADE FOR THE COMMISSION AS TO THE ELIMINATION OF 
ARSENIC BY THE HAIR. 


The reports on this subject are arranged as 
follows :— 


I.—General account of inquiry and tables giving 
an analysis of the principal results obtained. 


II.—Report by Mr. R. F. Wood Smith on the 
methods adopted by him in testing specimens of 
- hair. 


ITI.—Tabular statements showing the condition 
as to arsenic of the persons whose hair was 
examined, and the results of examination, 
namely :— 


TABLE A.—Males who had taken no arsenic 
medicinally at the date of collection of the 
specimen of hair. 


TABLE B.—Females who had taken no arsenic 
medicinally at the date of collection of the 
specimen of ‘hair. 

TABLE C.—Males who at the date of collection 
of the hair specimen had taken, or who had 


Appendix 32. 


recently discontinued taking, arsenic in known . 


quantities medicinally. 

TABLE D.—Females who at the date of collec- 
tion cf the hair specimen had taken, or who 
had recently discontinued taking, arsenic in 
known quantities medicinally. 

TABLE E.—Later series of male cases who at 
the date of collection of the hair specimen 
had lately been taking arsenic medicinally in 
very small doses. 

TABLE F.—Oases of alcoholic neuritis from 
certain London hospitals and infirmaries. 





I.--GENERAL ACCOUNT OF THE INQUIRY AND TABLES GIVING AN ANALYSIS OF THE 
PRINCIPAL RESULTS. 


Evidence given to the Commission by Dr. Dixon 
Mann (Q. 3741-8) as to finding arsenic in the hair of 
patients suffering from arsenical beer poisoning at 
Manchester, and also information, supplied by Messrs. 
Dearden and Knecht of Manchester, who had reported 
(“Lancet,” March 23rd, 1901) on the examination of 
hair of one or two other Manchester cases* suggested 
that the fact of elimination of arsenic by the hair might 
prove important in instances (such as supposed 
alcoholic neuritis) where it was desirable to ascertain 
whether a given patient had lately been taking 
arsenic, either as a contamination of beer or food, or 
medicinally. 

The Commission desired that some experimental 
evidence on this subject should be obtained with a 
view to throwing light on the following points :— 


Whether persons known not. to have taken 
arsenic medicinally, and not, so far as known, 
specially liable to receive arsenic in other ways, 
ordinarily show any noteworthy quantity of 
arsenic in their hair. 

Whether persons whose hair is free from (or con- 
tains no more than a minute trace of) arsenic 
come to show noteworthy quantities of arsenic in 
their hair as a consequence of taking arsenic 
medicinully ;- how soon after arsenic has begun to 
be taken will evidence of arsenic appear im the 
revently grown hair; and whether arsenic can be 
detected in the hair of persons who have discon- 
tinued taking arsenic medicinally for a consider- 
able number of weeks. 

im the case of long female hair, whether any differ- 
ences which may be observed between the quantity 
of arsenic near the ronts and towards the tips re- 





" See also. Gautier, Comtes Rendus,.1899 and 1900) -: ots F 


spectively, correspond to known facts as to arsenic 
taking. 

The Commission engaged the services of Mr. R. F. 
Wood Smith to analvse hair samples for arsenic. In 
order to obtain specimens of hair for examination, 
advantage was taken in the first instance of an offer 
kindly made by Dr. A. E. Garrod, who at that time was 
Medical Registrar of St. Bartholomew’s Hospital, and 
who is also one of the physicians at the Hospital for 
Sick Children, Great Ormond Street. At the latter 
hospital children are frequently admitted suffering 
from chorea, and there treated with arsenic, and these 
cases seemed likely to ‘be suitable for the purpose re- 
quired. 


Preliminary Specimens. 


Between April and June, 1902, Dr. Garrod obtained 
some fifteen samples, both before and after treatment, 
from children at Great Ormond Street who were taking 
arsenic medicinally, and these samples were tested in 
Mr. Wood Smith’s laboratory. Considerable difficulty 
arose, however, in interpreting the results obtained. 
In some cases no arsenic was detected in the hair 
before treatment, and a notable quantity (e.g., 1-50th to 
1-80th grain per lb.) was apparent after arsenic had 
been taken for three or four weeks. But in other cases 
amounts such as 1-56th and 1-30th grain of arsenic per 
Ib. were found in the hair sample before arsenic had 
begun to be given at the hospital. It seemed possible 
that these latter cases had in fact been taking arsenic 
before they were admitted to hospital, particularly as 
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Appendix 32, this drug is often given in cases of chorea, but no de- 


finite information on the point could be obtained. 
There was also another reason why these Great Ormond 
Street cases proved to be less satisfactory than was 
anticipated, namely, the fact.that the patients were 
seldom sufficiently long in the hospital, and conse- 


quently it was often impossible to obtain specimens of — 


hair which had grown solely duting the period of 
arsenid talking. : 

In these circumstances it was considered that future 
specimens had best be obtained from general hospitals 
in London, and from those cases only in which there 
was a probability that the patient would remain in hos- 
pital for a considerable number of weeks, and would be 
taking arsenic throughout his or her stay there. 


Control Specimens. 


-The suggestion obtained from the Great Ormond 
Street cases that possibly hair of persons not known 
to have been taking arsenic might nevertheless show 
such amounts as 1-30th grain per Ib., made it necessary 

‘however to examine a preliminary series of “control ” 
samples before proceeding further. Twelve such hair 
samples were obtained, some from private sources 
and some from hospitals. It was arranged with Mr. 
Wood Smith that if any of these samples showed a note- 
worthy amount .of arsenic, then experiments were to 
be tried with washing to see if the arsenic present was 
‘in the substance of the hair or was due to dust, etc., on 
the. outside. 

All the samples of. this preliminary series yielded, 
however, a negative result, or else a proportion of arsenic 
below 1-250th grain per lb., with one exception (a man 
whose hair showed 1-150th grain per Ib.). 

A series of szanples of male hair collected in August by 
a London hairdresser (13 in all) yielded similar results. 


Seven showed no arsenic, two contained less than - 


1-250th grain per lb., and four contained amounts be- 
tween 1-250th and, 1-150th. ben cay Rem 17 2 2 
These results did not suggest that any considerable 
amount of arsenic was likely to be contained in hair as 
the result of contamination by dust, and accordingly 
the question of washing was not pursued.* 
Subsequently additional “controls” have been ex- 
amined in connection with hospital and infirmary cases. 
Altogether the total number of control samples, male 
and female (exclusive of the hairdresser’s samples), ex- 
amined for arsenic was 41.- These are shown in Tables 
A and B. Of these, 17 showed “no arsenic” by Mr. 
Wood Smith’s test (which allows an approximate assess- 
ment of quantity down to 1-400th grain per lb.), 16 
showed a “trace” of arsenic (in each instance below 
1-250th grain per lb.); of the remainder, one showed 
1-250th, one 1-200th, three 1-150th, and one 1-100th 
grain of arsenic per lb... In one sample (Table C, No. 
7), 1-50th: grain arsenic per lb. was estimated, but 
there is some element of doubt in this case, as it was 
afterwards found that the patient, an epileptic, had 
-been taking large doses of Faston’s Syrup (phosphates 
of iron, quinine, -and strychnine), three drachms daily, 
fer two months before the control sample was taken. 
In. one..other (Table E, No. 93) the control sample 
showed 1-25th. grain of arsenic per lb. The source of 
the arsenic in this case could not be ascertained. No 
hair dye or other application to the hair appeared to 
have been used. - 


Specimens from Arsenic-takers, 


The next set of specimens from persons taking arsenic 
was obtained from London hospitals through the kind- 
ness of their medical registrars, especially Dr. Garrod 
at St. Bartholomew’s and Dr. French at Guy’s. Mr. 
Hammond Smith. also obtained some samples from 
Middlesex Hospital, and Dr. Redfern, of Croydon, sup- 
plied some hair from private sources. Tt was found 
difficult, however, to obtain sufficient samples of the 
kind. required ;. in-patients taking arsenic were ‘sur- 





af -<* Prolonged washing ‘in ‘a stream of. water throu 
One hairdresser’s sample (1-150th ¢ 





e t gh a. sieve with a: fine mesh “was tried in two instances. 
srain per lb.) still showed 1-150th grain per Jb. after washing ;-in another- sample 


prisingly few; there was often uncertainty as to medi- 
cine taken before admission ; frequently the patient Icft 
the hospital without having taken arsenic sufficiently 
long for a satisfactory sample to be obtained. More- 
over, although forms for particulars were drawn up for 
une convenience of the collectors, and the nature of the 
samples required was stated, there was necessarily an 
element of uncertainty due to the fact that the speci- 
mens might be collected in different ways by different 
observers. 

These difficulties were ultimately met by resorting to 
certain of the London Poor Law infirmaries, where it is 
usual for patients to be under treatment in the institu- 


- tion for -a considerable time. Mr. Hammond Smith 


undertook to visit the medical superintendents of the 
infirmaries selected, and to personally take, or supervise 
the collection of, the specimens required. Subjoined 
are notes which he has furnished on the result of these 
visits :— 

“After visiting these infirmaries I found that 
there would be no difficulty in securing by the co- 
operation of the medical staff an abundance of 
samples of the kind desired. A considerable num- 
ber of patients had been taking arsenic for some 
time. at the date of my visit, and from these I ob- 
tained samples of hairt I endeavoured to obtain in 
each instance at least a 2-gramme weight of sample. 
In a few instances the hair was so scanty that less 
than 2 grammes was obtained, 

““Other cases were considered by the medical 
superintendent to be likely to benefit by small doses 
of arsenic. At Paddington, Marylebone, Wands- 
worth and Clapham, Tooting, and St. George’s 

. Infirmaries, the medical superintendents were good 
enough to inform me of such cases, and to give me 
facilities for obtaining samples of hair before the 
arsenical treatment was commenced. In these cases 
I was able to obtain a considerable number of 
‘control’ samples, and I selected those which had 
been in the infirmary for many weeks, and were 
known to have taken no arsenic medicinally during 
shat period. 

~—~“"In obtaining these ‘control’ samples, in the 
case of males, the hair of the back of the head was 
cut as near as possible to the roots with scissors, or 
preferably clippers. In the case of females, a lock 
was made up by cuttings from various parts of the 
head, and the root ends tied together. Owing to 
the objection which the women had to parting with 
their hair this was not always an easy task. 

“T then procured samples from the same cases 
after the arsenic had been taken, in known 
doses, for various periods; wherever possible, 
after an interval as long’as two months. In 
the case of men the hair was again cut at 
the spot where the control sample had been 
taken. The length of growth during the two 
months, of course, varied in different individuals ; 
the usual length was about 14 inches—exceptionally 
it was up to.2 inches. In the case of the women, 
the sample was taken exactly as in the control, and 
the instruction given to the analyst was to test only 

- about 2 inches at the root end of the sample. It 
is evident that in the case of the women this 2 
inches of sample would not represent so exactly 
hair which had grown during the period of arsenic 
taking, as in the case of the men. The 2 inches 
was merely guess work and might or might not 
have represented the length which had grown in two 
months. Moreover, in women the rate of growth 
of old hairs that are already long is probably much 
slower than that of young short hairs. A further 
uncertainty in the female cases was due to the fact 
that the analyst requires somewhere about 2 
grammes, and, where the lock obtained was thin 
he could not get the weight desired in 2 inches 

_taken at the root end. sated 

““The-samples obtained from women who at the 
date of my visit had already been taking arsenic 
for some weeks were obtained in a similar way. In 
these cases the instructions to the analyst usually 
depended on the time-the arsenichad: been taken, 
and also on the abundance of the-hair. Sometimes, 

- for instance, he was asked -to examine the whole 


the arsenic was reduced-by the washing from T-200th to I-250th grain perlb. .  .. | 
t Such samples constitute the bulk of cases recorded ‘in’ Tables-@y and’ D:“ 


APPENDIX 32. 


length of the hair; sometimes to take so many 
inches at the root end, and test them separately 
from the remaining portion.* 

“From these infirmaries I obtained a consider- 
ably larger number of samples and controls than 
could be examined by the analyst. In selecting, in 
consultation with Dr. Buchanan, which samples 
should be analysed, “et aay was had (1) to the ques- 
tion whether the samples (control and sample after 
taking arsenic) were sufficiently abundant; (2) to 
the dose taken; and (3) to the form in which the 
arsenic had been administered. It was thought 
best to exclude all cases in which the arsenic had 
been given in pill or as ‘Donovan’s solution’; and 
to select only those taking liquor arsenicalis—or, 
in one or two cases, liquor sodii arsenatis, which 
contains the same quantity of arsenic as liquor 
arsenicalis. As the effect of small quantities of 
‘arsenic on the hair was particularly important for 
the. inquiry, we did not select any cases that had 
taken more than 9 minims of liquor arsenicalis 
(about 1-12th grain—or 5:4 milligrams—arsenious 
oxide) per day. Many of the cases had taken just 
9 minims a day, usually in 3 minim doses three 
times a day. 

“T did not at first obtain any samples where the 
daily dose had’ been so very small ag 1-30th 
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grain—or 2°16 milligram—per diem, but sub- 
sequently on March Ist, 1903, the medical 
superintendent of one infirmary was good enough 
to arrange to administer very small doses 
(1 minim three times a day, and 14 minims three 
times a day before meals) to cases under his observa- 
tion where arsenic would probably be beneficial, 
after giving me* an opportunity of taking control 
samples. After an interval of about two months, 
the hair in some of these cases was collected for 
analysis, 

“T may note that, as it happened, hardly any of 
the samples taken were of light coloured hair. Most 
of them were dark brown or black, and a few were 
white or grey.” ij 

The facts regarding the various specimens obtained 
from persons taking arsenic medicinally are shown in 
Tables C (males) and D (females), from which, for 
reasons given above, the children from Great Ormond 
Street have been excluded. 

The degree of correspondence which was found to exist 
betweeen the proportions of arsenic in the hair ex- 
amined and the known conditions as regards the 
medicinal administration’ of arsenic will be gathered 
from the tables referred to, and also from the following 
summary tables:— - 


* The instructions given are noted in each instance in the last column of Table D. 
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In the above Summary Tables cases which at the date 
of collection of the hair specimen had been taking 
arsenic for less than five weeks are shown separately 
from the rest of the cases taking arsenic. In nearly all 
these cases no “control” samples were available, and, 
owing to the short time during which arsenic had been 
given, the extent to which the samples examined con- 
tained hair which had grown during the period of 
arsenic taking was necessarily uncertain. 

Looked at as a whole, the facts summarised in the 
above tables are striking. They leave no room for 
doubt that the hair grown by persons, both male and 
female, whilst they are taking solutions of arsenious 
oxide nearly always contains arsenic in notable amount. 
The proportions of arsenic in such hair are usually of an 
order quite different from the small quantities occasion- 
ally met with in the hair of “controls” believed to be 
taking no arsenic. 

The distinction is evident even when the dose of 
arsenic is small. Table E shows separately the results 
of examination of the hair in the special series of male 
cases referred to in Mr. Hammond Smith’s notes, 
where minute doses of arsenic (1 or 14 minims of 
liquor arsenicalis three times a day, or 1-3drd to 1-22nd 
grain of arsenic daily) were given for about two months. 
Ixcluding case 93 (the exceptional “ control” alluded to 
above), there were “control” samples, taken before 
arsenic was given, from 11 cases as follows :— 


Free from arsenic - - - - - 6 

Trace of arsenic below 1-250th grain per 
pound of hair - - 2 - - 

1-100th grain of arsenic per pound ofhair - 1 


At the end of two months samples from the same 11 


cases showed amounts of arsenic per pound of hair as 
follows :— 


Trace, below 1-250th - - 5 . 7 
1-100th = 4 : be 5 

Above 1-100th and below 1-25th - = Z 
1-25th and over - = = = " o 


Sole 


Here it may be added that in one or two instances in 
course of the inquiry an exceptional chemical result led 
to information being obtained as to means, previously 
unknown, by which the patient had been taking arsenic. 
¥or example, in case 103a (Table E.) the sample of hair 
taken in March 3rd, before liquor arsenicalis was given, 
was free from arsenic ; the sample 103b, cut to the roots 
with clippers on May 6th, after 44 minims of liquor 
arsenicalis had been taken daily for nine weeks, showed 
1-50th grain per Ib. On June S0th sample 103c was 
collected, in the belief that no liquor arsenicalis had 
been taken since May 6th. Notwithstanding that this 
man’s hair had been cut in the ordinary course once 
between May 6th and June 30th, this sample (103c) 
showed 1-40th grain per Ib. Further inquiry showed 
that on May 25th he had resumed taking liquor 
arsenicalis in the same doses as before, and had con- 
tinued this medicine up to June 30th. 

The difficulty which arises in obtaining satisfactory 
samples representing women’s hair which has grown 
during the period of arsenic taking has already been 
mentioned. No doubt for this reason there was in the 
case of females less correspondence between the hair of 
patients under identical conditions as to dosage and 
period of arsenic taking than in the case of males. 


Samples of hair were taken in a few instances where 
the patient had ceased to take arsenic for a considerable 
number of weeks. In most of these samples noteworthy 
amounts of arsenic were present. It seems possible 
that elimination of arsenic by the hair may continue for 
some while after arsenic has ceased to be taken, but 
the data available are not sufficient to allow any precise 
conclusion on this matter to be drz wn. 


ON ARSENICAL POISONING: 


Hair of Brewers’ Draymen. 


Mr. Wood Smith this year obtained samples of hair 
irom three brewers’ draymen who habitually take large 
quantities of beer supplied by a brewery at which much 
attention has been given to the exclusion of arsenic 
from beer. Two of these samples were free from 
arsenic ; one showed a trace of arsenic, below 1-250th 
grain per pound of hair. 


Hair from Alcoholic Neuritis cases. 


In some instances, shown in Table F, specimens of 
hair were obtained from cases of alcoholic neuritis in 
London hospitals and infirmaries, together with par- 
ticulars of the kind of alcoholic drink habitually taken. 
None of these cases showed pigmentation or other 
symptoms pointing to arsenic as the cause of the 
neuritis, and none had been taking arsenic as medicine. 


Now that the results obtained in persons taking small 
doses of arsenic medicinally are available, it may be con- 
cluded that examination of hair is capable of affording a 
valuable indication in cases of “ alcoholic neuritis,” where 
it is important to know whether or not arsenic has been 
concerned in producing the illness, In the cases shown 
in Table F, however, the samples obtained were seldom 
of a kind which allowed a satisfactory positive or nega- 
tive conclusion with regard to arsenic to be drawn from 
the results of examination of the hair. Two cases only 
were men, and at the date on which the hair specimen 
was taken each had been in hospital, and had left off 
alcohol for several weeks, and his hair had been cut once 
or oftener since admission. In some of the female cases 
the hair was collected and examined at an early stage 
of the inquiry before the importance of dividing the hair 
specimen into sections was fully realised; in several 
others the sample sent was so small that examination in 
sections was impracticable. It is evident that a result 
of, say, 1-100th grain of arsenic per lb. in a thin lock of 
hair 12in. long is not conclusive as a test of recent 
arsenic taking. Such a proportion in the whole lock 
may be consistent with the presence of an amount such 
as 1-30th grain per lb. in a particular one or two inches. 
The latter quantity, if detected, would afford a strong 
indication of the patient’s past history as regards 
arsenic. 


The time available for this inquiry did not enable a 
new and more satisfactory series of hair specimens from 
alcoholic neuritis cases to be collected and examined 
in the light of the experience gained when all the results 
from persons taking arsenic medicinally had been put 
together and studied. It may, however, be useful to 
note the following points which it seems important to 
regard in future examinations of hair from cases of 
peripheral neuritis, In order that the hair examined 
may correspond approximately with the period in which 
it is suspected that arsenic may have been taken, the 
hair specimen, in the case of men, should be obtained 
as early as possible. If it is not taken for several 
months after the onset of the illness it will probably be 
hair which has grown at a time when the condition of 
the patient as regards arsenic and alcohol have been 
quite different from those in which he contracted the 
disease. In the case of women, it is perhaps less im- 
portant to take the specimen early, as their hair is long 
and can be examined in sections; for example, a lock 
can be divided into portions (a) 0-2in., (b) 2-4in., (ce) 4-7in. 
from the scalp. But if this is done it is essential to get 
a lock sufficiently thick to allow each of these portions 
to be as much as 2 grammes in weight. A lock which 
at the scalp end is as thick as the little finger will ordi- 
narily be sufficient for the purpose. It is best obtained 
by “thinning” the hair from different parts of tho 


head. 
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Il.—REPORT BY MR. R. F. WOOD SMITH ON METHODS ADOPTED IN TESTING SPECIMENS OF Appendix 32. 


HATR FOR ARSENIC 


Bacteriological and Chemical Laboratory, 
89, Bartholomew Close. 


In general principle the method of procedure was in 
each case to destroy the organic matter in a weighed 
sample of hair in such a manner as to retain the arsenic 
in the inorganic residue, and then to examine this 
residue by means of the Marsh-Berzelius apparatus. In 
detail I give herewith accounts of the various operations 
necessary to attain that end. 


Collection and Reception of Samples. 


In nearly all cases I received these from Dr. Buchanan 
in white envelopes of a strong texture and suitable size, 
and I feel satisfied that the samples sent in this manner 
always arrived in a dry and sound condition. In a few 
instances I personally collected the samples, which were 
then carefully wrapped up in stout white paper. 


Weight of Samples Analysed. 


I found that the most suitable quantity for work was 
from 4 to 5 grammes, but as it was found impossible to 
rely upon obtaining such amounts for analysis, I fell 
back upon 2 grammes as being a reliable quantity to 
employ. When 2 grammes were taken I satisfied my- 


self that, with my apparatus, good approximations can‘ 


be assessed down to 1-100th grain of As,O, per lb. of 
sample, and a rough assessment even down to 1-400th 
grain per lb. Since, however, the samples were even 
smaller than the 2 grammes in some instances, I have, 
for the sake of uniformity, referred to all proportions 
under about 1-250th grain per lb. as “a trace.” In- 
stances where considerably less than 2 grammes were 
available, and where in consequence the delicacy of the 
estimation was diminished, have been noted in my 
reports. 


Oxidisation of Samples. 


As nearly as possible 2 grammes of the hair to be 
tested were weighed out on a paper tray and trans- 
ferred to a Jena glass flask of about 250 c.c. capacity. 
Upon the hair were then poured about 30 c.c. of strong 
arsenic-free nitric acid, and then 4 c.c. of strong arsenic- 
free sulphuric acid. The contents of the flask were then 
warmed on a sand bath under a funnel hood within the 
fume chamber until rapid oxidation set in, when, 
after the first violence of the action had subsided, the 
temperature was raised so as to thoroughly boil the 
liquor. After continued boiling the liquor darkens, 
when more nitric acid must be added, but a point was 
always finally arrived at when only clear colourless 
vitriol remained, and in which was dissolved all the 
arsenic which might have been in the sample taken. 

This vitriol liquor was then treated with five or six 
times its bulk of water, and again boiled down to the 
same consistency, this operation being advisable to guard 
against the possibility of nitrogen compounds obtaining 
access to the Marsh apparatus. This re-boiled liquor was 
now ready for direct analysis. 


Marsh Apparatus and Re-agents. 


A small flask having a detachable ground-in separator 
and side tube of about 100 c.c. capacity was employed, 
an absorption tube containing lead acetate paper and 
calcium chloride being attached to the side tube, which, 
as usual, formed the delivery tube to the depositing 
tube. 


15-20 grammes of arsenic-free zinc were introduced 
into the flask, and the apparatus set in operation by the 
' employment of 1 in 4 arsenic-free sulphuric acid. 


I had very little difficulty in obtaining arsenic-free 
sulphuric and nitric acids, but only a very small pro- 
portion of the zinc sold is really free, and considerable 
quantities had to be tested before a reliable metal could 


sah I1.—DETAILED TABULAR STATEMENTS OF CASES AND RESULTS. .°. 


be found. Blank experiments on the re-agents were 
constantly being carried out during the series of 
analyses, and these blank analyses were performed by 
boiling down as much nitric acid and sulphuric acid as 
would be actually employed in the experiments proper 
and then testing the obtained vitriol in the Marsh 
apparatus. 

Standard mirrors with known amounts of arsenic were 
frequently prepared, and compared with one another. 
In this way the “sensitiveness” of the zinc was fre- 
quently checked. 


The Marsh Experiment. 


This was performed in the apparatus described in the 
ordinary manner; that is, after introducing the neces. 
sary amount of acid to fill the whole apparatus with 
hydrogen and maintain a steady flame of about 2 to 
5 m.m. in length at the outlet jet, the diluted vitriol- 
liquor referred to (or, in the case of a standard prepara- 
tion, the desired amount of arsenical solution) was 
introduced into the apparatus, and the action continued 
for 18 to 20 minutes, when a fresh deposit tube was 
fitted to the apparatus and the action continued for a 
further 10 minutes, 


Comparison with Standards. 


In dealing with the vitriol liquors obtained from hair 
samples, unless I had reason to the contrary, I always 
measured half the liquor obtained after dilution for a 
first test, as very heavy mirrors were often obtained, 
and I was thus enabled in such cases to repeat the 
operation on a small quantity of the residue in order 
to arrive at a mirror adequate for comparison with 
the standards. I never have more than seven or eight 
of these standard tubes, and their range is only from 
1-100,000th grain to 20-100,000th grain, as I prefer tc 
be constantly renewing all of these, and to bring by 
dilution experimental quantities into this range. 

For instance, I have often obtained from half the 
vitriol liquor a dark mirror, which I judged to be three 
or four times greater than my largest standard mirror. 
Then I have repeated the experiment, using a suitable 
fraction of the remaining portion. The obtaining of 
the large mirrors, however, was always a most useful 
qualitative test, and the finest crystals could be ob- 
tained by burning the deposit within the tubes; in 
other words, the proportions of arsenic then were 
always judged, not from heavy, but from medium-sized 
mirrors, but the corroboration by burning, on the other 
hand, was performed, where possible, on the largest 
deposits. 


Tn carrying out all the experiments I took every pre- 
caution which IT could think of as necessary to secure 
that the mirror obtained represented accurately and 
comparably the arsenic derived from the hair, and that 
no error should arise through any accidental contami- 
nation. For example, in diluting the vitriol liquors 
after oxidation, I carried out the measurements in a 
small cylinder, and took very small quantities by 
means of a graduated capillary pipette. More 
accurate amounts might have been taken by transfer- 
ring the liquor to a graduated flask, and then 
measuring from a burette, but, on the other hand, the 
chances of contamination would have been much 
greater, and I should have felt less confident of the 
value of the results. 


Estimating the quality of the mirror by comparison 
with standards necessarily introduces an element of 
uncertainty. J did not think it necessary or advisable 
to attempt minute differentiation—for example, as be- 
tween 1-70th and 1-75th grain per lb.—but rather 
T sought to obtain a reliable approximate estimate by 
comparison with standard mirrors which presented sub- 
stantial contrasts. 

R. F. Woop Surrz. 


April, 1903. 
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TABLE A.—HAIR FROM MALES NOT HAVING RECENTLY TAKEN ARSENIC MEDICIN ALLY. 















































l | 
Retarane Results of analysis. 4,9) 
te erent hnitiale |. Age: (As, O, in gts. Origin of sample. Remarks. 
% | | per Ib. of hair.) 
2 G. B. B | 4 None. Private source 
| 
; | 7 1 P 
3 Drie. 8 ee. Private source 
| i pa beh 200 
4 A. H. F 34 Trace. * Private source 
| 
| 7 A. B. 20 Free Guy’s 
| - leisy ? ly Private source Takes about 1 
| 159 nat of beer 
) ; ally. 
| 26 A. E. G. 44 Free Private source y 
‘ + | 1 . 
i 73a N. H. 40) iain Paddington 
i 
74a J. D. 19 Trace Paddington 
) | 
75a J. A, 26 | Trace Tooting | 
| | 
76a be pal be 34 ree Tooting 
7a H.S. 26 As Tooting See note, Table 
50 (6H 
Land nI ‘ led 1 = 
78a F.S. 37 150 Tooting 
79a F, R. 30 Trace Tooting 
80a Ac. P: 16 Trace Tooting 
8la Dea 31 Trace Tooting 
82a WEN 31 | Free Tooting 
83a Wisk: 42 Free Tooting 
93a eerie Ge 50 os St. George’s See note, Table 
ae Infirmary. E. 
940 Ba AS 42 Free St. George’s 
Infirmary. 
950 Ga H.. 49 Trace St. George’s 
Infirmary. 
96a A. H. 46 Free St. George’s 
Infirmary. 
1 f ; 
via J.B. 4) 100 St. George’s 
. Infirmary. 
1L00¢ JS. 36 Free St. George’s 
Infirmary. 
10la Htdhe 51 Trace St. George’s 
Infirmary. 
102a Weve DF 47 Free St. George’s 
Infirmary. 
103a J. 5. 29 Frees ung 1 St. George’s 
Infirmary. 
106a F. H. 45 Trace St. George’s 
Infirmary. 
1074 LG: GL Trace St. George’s 
Infirmary. 
108a Crk: :¥ 88 Free St. George’s 
Infirmary. 
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MALE HAIR DRESSERS SAMPLES (no knowledge as to Arsenic taken). i 





Sample A (unwashed) =n gr. perlb. | Sample G - . - - Free. 
*, SES ee KE oc RA a | = eee es ao 1 
i » (washed with water) Sy? re H - - : - ae gr. per lb. 
ae ‘ x l { 
? B - - 3 F :. Free. ” [ - a ‘ E 250 » ” { 
! 
: 1 
re ere - - - ae _ Free. a J - : : below 300. 2” ts 
1 r ri 
»  D (unwashed) - - 75 Bt per lb. <3 K - : : - : Free. 
> » (washed with water) - =a "3 as es M - - : : Free. 
1 ‘ " ri 
3 E - - - - “& fey? if s N - - - : - Free. 
a F .- - : - Free 





In all cases “trace” signifies an amount of arsenic certainly below 535 grain per |b. (0°57 per million). 
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TABLE B.—HATR FROM FEMALES NOT HAVING RECENTLY TAKEN ARSENIC MEDICINALL Y 


























Reference. |» Results of Analysis. 
Initials. Age. Origin of sample, 
No. (As, O3 in grs. per Lb, of hair.) 

t E. B. 15 Tb0 ~ Guy’s. 

5 Mrs. H. 33 Free. Private source. 
age MY. BS Trace.* Private source. 
— M.S. t Trace. Private sour¢e. 
69a E, H. 43 Free. Paddington. 
Ta | Acres 35 Trace. Paddington, 
72a, E. D, 41 Trace. Paddington 
84a M. G. 27 Trace. Tooting. 
85a. M. H.- 21 Trace. Tooting, 
86a A: M. 20) lree. Tooting. 

Sia 1 a 35 Free. { Tooting. 
88a E. M. 28 Free. { Tooting. 
14 | M. F. is aot ii Guy's. 








* Tn all cases “trace” signifies an amount below 215 grain per lb. (0°57 per million). aN ¥ 

+ When this sample was collected, the patient had been taking 45 minims of liq. arsenicalis daily for a fortnight. 
In cutting the hair specimen, half an inch of hair was left close to the head ay it was thought that in this way the 
sample would represent the pero during which no arsenic was taken. 

+ Less than 1 gramme of these samples available for analysis. 
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INDEX TO MINUTES OF EVIDENCE IN THIS VOLUME. 


ACETIC ACID: 

Liability of, to contain arsenic (Appendix 24), p. 233. 
ADDISON’S DISEASE : 

Pigmentation in (Reynolds), 8518-20. 


ALCOHOL : 
Toxic effect of alcohol when taken along with arsenic 
(Reynolds), 8338; (Delépine), 10388-424; (Ap- 


pendix 16), pp. 183-195. 
ALCOHOLIC NEURITIS: 


Alcoholic neuritis in relation to arsenic (Reynolds), 
8322-58 ; none observed in beer drinkers since 
1900 epidemic, 8332 ; exceptionally common among 
beer drinkers in Manchester before 1900, 8339-44 ; 
difference due to previous presence of arsenic in 
Manchester beer, 8402, which was largely attri- 
butable to malt, 8357-8, and to exclusion of arsenic 
from beer since epidemic, 8543. 


Rarity of neuritis caused by alcohol without arsenic 
(Reynolds), 8338. 


See also Hatirax, NEvRITIS. 


ALL-MALT BEER : 


Arsenic in (Expert Committee), Appendix 19, p. 201 ; 
ai “Cross Keys,” Halifax (H. Smith), 8628, p. 20; 
8655-64. 


ANALYSTS : 


Pusiic ANALYSTS: 


Total number in England and Wales (Lithiby), 
11505. 


Relation with local authorities (Allen), 11987, 
12008 ; often not consulted or asked to advise, 
12005 ; (Hehner), 10203. 

Quarterly report to local authority (Lithiby), 
11629 ; (Allen), 12009-11. Four quarterly re- 
ports sent annually to Local Government 
Board (Lithiby), 11630-1. Extracts from, in 
Board’s annual reports (Lithiby), 11513 ; (Allen), 
12008. Terms of report (Lithiby), 11506, 
11632-3 ; do not show what adulterations or im- 
purities looked for, 11634-40. 

Terms of report in individual cases (Hehner), 10197 
205; (Allen),  11983-7. Significance of 
“genuine ” (Lithiby), 11637-40 ; (Allen), 12007. 


Work by, needs greater co-ordination (Allen), 
12008, 12038-9. 
Pusiic ANALYsts, SociEry oF: 
Opinions of members on report of Joint Committee 
on Arsenic (Chapman), 10228, 10260-1, 10293-8. 
Work BY, FoR BREWERS AND OTHER MANUFACTURERS, 
in relation to arsenic: 


Extent of analysis at Halifax breweries (H. Smith), 
8628, 8706, 8784-8826 ; (Thompson), 8909-32, 
8973-85, 9023-35 ; (Buckley), 9268-75, 9300-46, 


9389-96. 
Analysis of various brewers’ samples (Thomson), 
9654-9783 ; (Fairley), 9863-73; (Salamon), 


9994-5 ; (Chapman), 10272-88, 10325-67. Extent 
of information, etc., received by analyst (Thom- 
son), 9708-12 ; (Fairley), 9858, 9865-8. 


Analysis of various substances used in food prepa- 
ration ; extent to which practised by different 
manufacturers (Appendix 24), 230-254 ; 
(Lyle), 11028-59, 11077-11140, 11159-60; 
(Howell), 11181-4, 11215, 11259; (Overbeck), 
11291-6; (Walker), 11327, 11341; (Pronk), 

;, ee 11387-8 ; (Palmer), 11465 ; (Appendix 27), 
p. . 


4576. 


ANILINE DYES: 


Arsenic in. See Cotourinc MATTERS. 
ANTHRACITE. (Sce Fverts.) 
ARSENIC: 


One-hundredth grain daily may be considered a 
harmless quantity (Reynolds), 8573, 8443-7 ; might 
be injurious in certain cases (Neech), 9100, (Delé- 
pine), 10400-16. Small medicinal dose producing 
paralysis (Neech), 9264-5. 


ARSENIC ACID AND ARSENATES : 


“Marsh” estimations in the case of solutions con. 
taining arsenic as arsenic acid (Angell), 8507-13); 
(McGowan and Floris), Appendix 24, p. 227. . 


ARSENIURETTED HYDROGEN : 
Poisoning by (Legge), 11747-52, 11792-5, 11819-20. 


BARLEY : 


Arsenic in kiln-dried barley, and also in barley not 
kiln dried (Expert Committee), Appendix 19, p. 
202 ; latter attributed to use of superphosphates 
(Salamon), 9999-10000. 


Negative evidence : no arsenic detected in barley and 
other cereals grown on soil manured under various 
experimental conditions. See VEGETABLES. 


No arsenic in barley used for Newark experiment, 
Appendix 350, p. 522. 


BEER: 


MANUFACTURE OF: 


Use of malt adjuncts in beer at Halifax (H. Smith), 
8628, p. 18; action of Board of Inland Revenue 
as to arsenic in beer ingredients, preservatives, 
“regenerators,” etc. (Primrose), 11844-967. 


BEER, ARSENIC IN: 


Will apparently diminish on keeping if the organic 
matter of the beer is not destroyed before testing 
(Hehner), 19212-5; more arsenic in sediment of 
beer than in liquid (H. Smith), 8844-7. Suspended 
matter may influence results of analysis (Neech), 
9104-6, 9257-60. 


Presence of arsenic in various beers. See QuANTITIES. 
Improvement in beers since the 1900 epidemic 
(Reynolds), 8367-72 ; (Thomson), 9758; (Fairley), 
9846-52; (Salamon), 9967. Less than one-hun- 
dredth grain of arsenic per gallon now easily 
attainable (Salamon), 9966; (Hehner), 10123, 
10169-78 ; (Chapman), 10277-9 ; (Primrose), 11847 ; 
(Allen), 11973. 


Possible combination of arsenic with organic matter 
of beer. See Organic Matter. 


BEER FREE FROM ARSENIC: 


No arsenic found by delicate tests in some recent 
beers (Thomson), 9686-7 ; (Fairley), 9851-2 ; (Chap- 
man), 10277; (Primrose), 11847. All arsenic 
should eventually be excluded from beer (Thom- 
son), 9684-5. Absolute freedom from arsenic can- 
not be secured (Hehner), 10160. ‘ 


BERI-BERI: 


Possible relation to arsenical poisoning (Reynolds), 
8381 ; Liverpool case, inquired into with Major 
R. Ross, 8381-97 ; Cardiff cases, 8381; relation of 
tropical beri-beri and arsenic requires investiga. 

. tion (Reynolds), 8381-6, 8398-401. 4 
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Bert-Berit—continued. 
Rerorts oN Brri-Beri 1x Appenprx 31: 

Section I.—General account of inquiries made for 
the Commission; collection of information and 
samples from ships airiving at home ports with 
cases of beri-beri , account of ships, cases, sam- 
ples, and analyses, pp. 326-333. 

Conclusions as to inquiries relating to ship-borne 
beri-beri, p. 334; inquiries reported from Malay 
States, p. 334. . 

Section I1.—Report by Dr. McGowan on exami- 
nation for arsenic of various substances in con- 
nection with beri-beri inquiry, pp. 335-344. 


BIRTH RATE, 


Dounxvtion Fortowmne tHe 1900 Epmermic : 

Aprunpix 17.—Dr. Niven’s observations on the 
apparent relation between the 1900 epidemic in 
Manchester and the drop in the birth rate in 1901, 
with statistics, annual and quarterly, for Man- 
chester and other towns affected by or free from 
arsenical poisoning in 1900 (Appendix 17), pp. 
196-8. 


“BOARD OF REFERENCE”: 

Question of establishing an authority to prescribe 
“standards” for foods and food ingredients (Mcul- 
ton), 9945; (Lithiby), 11516-7, 11542, 11650-3 : 
(Allen), 12033, 12056-61. If established, should be 
advisory not executive (Lithiby), 11543-6. 


“BOLE ARMENIA”: 


Arsenic in (Pronk), 11444; (Appendix 24), p. 234; 
(Appendix 25), p. 268; (Appendix 22), ip. 225 ; 
no arsenic found in (Howell), 11250-5. : 


Use of, to add to sausages, etc. (Appendix 24), p. 247, 


BORAX AND BORIC ACID: 


Arsenic in, manufacture, and prices (Appendix 24), 
p- 23535; foods liable to arsenical contamina- 
tion by their use, p. 248; absence of guarantees or 
tests as regards preservatives obtained commerci- 
ally, p. 248 ; purchased on guarantee and analysis 
(Howell), 11224 ; arsenic in “ Frigiline ” (Appendix 
25), p. 265. 

Boron preservatives still used in milk, notwithstand- 
ing report of Preservatives Committee (H. Smith), 
10984 ; (Appendix 24), ‘:p. 248. 


BOSTOCK AND CO.: 


Disposal of Bostock’s contaminated glucose, invert 
sugar, and table syrup (Secretary), 10982. 


Action by, against Nicholson and Sons (Secretary), 


10983. 


Bostock’s Taste Syrups: 


Manufacture commenced in 1900; scarcely any 
sale to public ; 14 tons on Bostock’s premises in 
May, 1901; Nicholson’s acid used in their pre- 
paration ; dangerously contaminated (H. Smith), 
10971-82. Result of analyses (McGowan), Ap- 
pendix 25, p. 265. 


BREWED BEVERAGES (Oruer THAN BEER) : 


Use of glucose and invert sugar in preparation of 
(Appendix 24), p. 242. 


BREWERS : 


Precautions regarding arsenic taken by brewers since 
1900. epidemic. See Brxr, Exprrr ComMMITTER, 
Harirax, Marr. 


Nature of precautions taken or desirable (H. Smith), 
8628, 8671-8700; (Hehner), 0162-6: (Chapman), 
10325-32 ; (Thomson), 9708-20 ; (Fairley), 9846-75 ; 
(Salamon), 10025-47; precautions will be relaxed 
unless some official control (Ling), 10576-82 ; 
10596-7 ; (Thomson), 9782-3 ; (Allen), 12037. 

No drawback claimed by brewers in consequence of 


destruction of arsenical beer since 1901 (Primrose), 
11961. . 


ROYAL COMMISSION ON ARSENICAL POISONING : 


BREWING SUGARS (Orner tay Bosrocx’s) : 


Result of testing for arsenic (Thorpe), 8847 ; (Thom- 
son), 9669; (Ling), 10574-7; (Primrose), 11847 ; 
(Appendix 19), p. 201. 


See also GLucosn, Invert SuGar, CaraMen. 


CACODYL: 


No evidence that compounds of cacodyl or its homo- 
logues are present in arsenical beer ; experiments 
on this question ; tests under (Delépine), 10381-3. 

Experiments on action of yeasts and moulds on caco- 
dylates (Delépine), 10384, 


Toxicity of (Delépine), p. 190, note. Effect of caco- 
dylate of soda on experimental rats (Appendix 16), 
pp. 186, 190. 


CARAMEL: 


Recent analyses of samples from. breweries (Thorpe), 
&847 ; (Thomson), 2669, 9689; (Primrose), 11847 
(Table I.) ; arsenical samples, 11847 (Table EES; 
11878. Arsenic in various samples: may be due 
to caustic soda (Appendix 24), p. 236; foods in 
which caramel is used (Appendix 24), pp. 246, 248. 
Should be tested for arsenic (Appendix 19), p. 204 ; 
(Appendix 21), p. 215. 


“CARNOS”: 


Nature and mode of preparation from yeast and malt 
culms (Appendix 24), p. 244; (Overbeck), 11261- 
2. Arsenic in (Appendix 24), p. 244; (Appendix 
25), p. 262 ; (Overbeck), 11270-4. 

Samples called in by manufacturer on account of 
arsenic (Overbeck), 11271. Subsequent process. to 
exclude arsenic, 11272, 11291-307: amount of 
arsenic not excluded by process; 11274-6. Com- 
pany now'in liquidation (Overbeck), 11274. 


CARPETS, CLOTH, Etc. : 


Examined for arsenic on account of prohibitions of 
Swedish and Norwegian Governments (Thomson), 
9797-800. ; 


CASKS : 


Shavings from casks which had held arsenical beer, 
showed no arsenic (Expert Committee), Appen- 
dix 19, p. 203. 


CHEMICAL SUBSTANCES : 
Usrp in Foop Preparation. 


Sulphuric, hydrochloric, phosphoric, citric, tar- 
taric, and acetic acids, sulphites, glycerine, etc., 
in relation to arsenic (Appendix 24), Sections I. 
and IT., pp. 230-248. Food manufacturer some- 
times ignorant of risk of arsenic from use of 
‘certain of these substances (H. Smith), 10923-8 ; 
recent demand for arsenic-free chemicals 
(Howell), 11166; purity ultimately depends on 
sulphuric acid, which should be obtained free from 
arsenic (Howell), 11229. 

Chemical substances liable to be arsenical sold to 
food manufacturers under misleading names 
(Howell), 11201-2. 


Demand by manufacturers for “standards” as to 
arsenic in (H. Smith), Appendix 24, page 254, 
10939-49; (Howell), 11190; (Palmer), 11478. 
Pharmacopeial standards of uncertain yalue (H. 
Smith), 10912-8 ; (Howell), 11190 ; (Appendix 24), 
pp. 255-6. + 

Chemical substances which ‘May introduce arsenic 
into beer (Appendix 21), p. 215; (Primrose), 
11847, 11869-73. 


Usep 1n TEstrnG ror ARSENIC: 
See Tusts. 


CHLORIDE OF TIN: 


Used in manufacture of West India sugar; may be a 
source of arsenic in the sugar (Appéendix 24), p. 
239; (Appendix 25), p, 268; (Lyle), 11064-5. 


INDEX: 


CHICORY : 


Chicory: drying in relation to arsenic ; exposure. of 

“chicory roots to fumes: of coke; additional drying 

' for English ‘market ; - analyses of, for arsenic (Ap- 

“pendix 24); p, 250; (Appendix 25), p. 269; (Thom- 
son), 9790-3; (H. Smith), 10995-6. - 


CHRONIC ARSEN ICAL POISONING : 


Accelerating death from tuberculosis and other causes 
(Reynolds), 8412-31; (Neech), 9160-7; (Delépine), 
Appendix 16, p. 189. : 

Toxic effect of arsenic when taken with alcohol (Rey- 
nolds), 8358 ; experimental administration to rats, 
influence of food (Delépine), 10388-424 ; (Appendix 
16), pp. 183-195. Effect of small quantities of 
arsenic in beer (Reynolds), 8375, 8443-7; (Nceech), 
9100 ; (Delépine), 10400-16. Pathological changes 
in human and rat (Appendix 16), p. 189. 


In Halifax outbreak. See Hatimax. 
In: industrial’ poisoning (Legge), 11738-843. 


CIDER: 


Use of invert sugar in manufacture (Appendix 24), 
_ p. 241, 


CIGARETTE PAPERS: 


Imitation gold and bronze tipped, analyses for arsenic 
(Appendix 25), p. 274. 


CITRIC ACID : 

May contain arsenic (Davis), 6423. 

Preparation of, in relation to arsenic ;_ Selection of 
acid and treatment with sulphuretted hydrogen by 
Bennet, Lawes, and Co, (Appendix 24), p, 233. 
Purchase and sale of (Howell), 11219-8. 


COAL GAS: 
No arsenic detected in (Fairley), Appendix 24, p. 257. 


COKE, GAS AND OVEN (See Furts, Smoxep Foops.) 


COLOURING MATTERS IN FOOD: 
Minera Cotovrs: 

Arsenic in oxide of iron and “ Bole Armenia” may 
be in large amount (Hehner), 10210, and Appen- 
“dix 27, p. 277; (Pronk), 11444; (Appendix 24), 
p. 254; (Appendix 25), Pp. 268; (Appendix 22), 
p- 225. In oxide of manganese (Hehner), 10211. 

Arsenic introduced into foods by: chocolate pow- 
ders, anchovy paste, ete. (Appendix 27), p. 277; 
Sausages, etc. (Appendix 24), p, 247. 

Should not be used for food purposes (Pronk), 

11401-5. No knowledge of arsenic in (Howell), 

- 11253-5. 


Coax, Tar Cotovrs: ; 
“Arsenic in ‘various coal tar colours (Appendix 24), 
p- 234; in samples used in food, apple green, 
carnation, coffee colour, dragon’s blood, “ Saster ”’ 
(Appendix. 25), pp. 268-9; (H. Smith), 10964-6, 
» 10944, 


; Organic matter must be destroyed in testing 
(McGowan), Appendix 22, p. 223: (Hehner), Ap- 
pendix 27, p. 277. . 

Origin of arsenic, use of arsenic acid now rare, 
probably due to impure sulphuric acid (Appendix 
24), p. 234; (Pronk), 11367-71: Arsenica] process 
should not be used (Pronk), 11382-3, 11435. 

System of testing: arsenical Specimens set aside for 
textile purposes (Pronk), 11378-81; 11386-94 ; 
usually knows purpose for which required (Pronk), 


11424-33. 


‘Foods coloured with (Appendix 24), p. 247; adyan- ; 


* . tages of using (Pronk), 11412-93 


, 


CONFECTIONERY - 


Use of ingredients in confectionery which are liable 
to contain arsenic: glucose, glycerine, colouring 
Matters, lanoline, liquorice, ‘ete: (Appendix 24), p. 
240. Precautions taken by confectioners in order. 
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CONFECTIONERY—continued. 


ing glucose, etc., p. 236; (H. Smith), 10922-7; 
(Walker), 11308-61 ; (Palmer), 11456-96. _ Arsenic 
in “ chocolate” sweets (Hehner), Appendix 27, <p. 
277. 


CORNWALL: 


Symptoms occurring in arsenic workers in (Legge), 


11807-27. 


“COURT OF REFERENCE” : 


See “ Boarp or Rerprence.” 


“CREAM OF TARTAR SUBSTITUTE” - 
(Palmer), 11469-72, 11492-3 ; (Howell), 11201, 13244. 


CUMULATIVE EFFECT OF ARSENIC: 


Relatively greater when doses smal] 
10423-4 (Appendix 16), p. 190. 


(Delépine), 


DEPARTMENTAL ‘COMMITTEE ox TESTS 
ARSENIC IN BREWING INGREDIENTS, ETC. : 


FOR 


Appointment of, by Board of Inland Revenue (Prim- 
rose), 11896. Work by, on electrolytic and zinc 
and acid methods, conclusions, and recommenda- 
tions (Thorpe), 11654-737 ; Report of (Appendix 21), 
pp. 208-219. 


DEXTRIN : 


Manufacture of, and use in certain biscuits (Appen- 
dix 24), p. 243. 


DUST: 


Arsenic in, on laboratory shelves and bookcases (Faix- 
ley), 9824; in dust generally (Lyle), 11104; 
(Howell), 11233-6. 


ELECTROLYTIC TESTS FOR ARSENIC : 


See Tests. 


ELIMINATION OF ARSENIC FROM THE BODY: 


Ways in which arsenic is eliminated (Reynolds), 8292-. 
8514, 8360-72, 8448-53 ; (Delépine), 10423-4 (Appen- 
dix 16), p. 190; (H. Smith), 8628, p. 16. Hair ex. 
periments (Appendix 52), pp. 345-362. Arsenic in. 
feathers of fowls receiving arsenic with food (H. 
Smith), 10997-11007 ; (Appendix 24), p. 252. 


EMERALD GREEN, 
PARIS GREEN: 


Nature, ‘manufacture, and use of (Legge), 11775-8, 
11796-800.' Use of, as insecticides (Appendix 24), 
p- 251. Use to colour green tapers (Legge), 11769. 
70. 


SCHEELE’S GR EEN, 


and 


ENAMELLED COOKING UTEN SILS : 


Arsenic as an ingredient of enamel; use by English: 
manufacturers discontinued: much arsenic found. 
by Mr. Albert Smith in cheap Belgian ware : illness: 
said to have been caused by arsenical enamel (H. 
Smith), 11008-23 ; (Appendix 24), p. 252. 

Reports on, In APPENDIX 29 : 

Section I.—General account of Commission’s in- 
quiry and summary of results; collection of 
British and foreign made samples from various 
Sources ; manufacture of experimental saucepans 
using arsenic in enamel, p. 281. 


Section II.—Solubility of arsenic in enamel of ex- 
perimental saucepans (McGowan); p. 282-3. 


Section III.—Examination for arsenic of the col- 
lected samples; results uniformly negative 
(McGowan), p, 284-5: . 


ENTRY : 


Power of entry on premises of manufacturers. See 
OrricraL Conrrot. 
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EPIDEMIC DUE TO ARSENIC IN BEER, 1900: 


Cases still under treatment in Manchester in 1902 
(Reynolds), 8315. Total fatal cases in Crumpsall 
Infirmary (Reynolds), 8315-7, 8422-51. Pathologi- 
cal changes in fatal cases (Appendix 16), p. 189. 
Cases in Halifax in 1900 (Neech), 9128. 

Class of persons attacked, influenced by feeding and 
other conditions (Delépine), 10389-416, (Appendix 
16), p. 191. 

Effect of, on birth rate in 1901 (Niven), (Appendix 17), 
p. 196. 

Cessation of arsenical symptoms, “ alcoholic neu- 

"  yitis,” “alcoholic heart,” etc., in Manchester since 
epidemic (Reynolds), 8287-8359, 8402. 


EXPERT COMMITTEE aprroinrrep 


BY MANCHESTER 
Brewers’ ASSOCIATION : 


Final report (Appendix 19), p. 201. 

Its object, work, and conclusions (Moulton), 9924-63 ; 
(Salamon), 9964-10091. Adoption of recommenda- 
tions by brewers (Moulton), 9935; (Thompson), 
9060 ; (Buckley), 9379-85. 


Reinsch test for arsenic first recommended by (Sala- 
mon), 9964. Later test more stringent, and should 

’ be better known (Salamon), 10026-35. Advantage 
of easily applied test for unskilled use (Moulton), 
9939, 9957-63; (Salamon), 9968-74, 10036-47. 


Use of test recommended by (Fairley), 9820-3, 9879- 
80; (Hehner), 10109-13 ;at Halifax’(H. Smith), 
8628, p. 17; (Neech), 9208-13; (Buckley), 9389. 


FININGS: 
Appendix 21, p. 215. 
FISH: 


Arsenic in samples of preserved fish used on board 
ship; practically no arsenic in fresh fish samples 
{Appendix 31), pp. 332-3. 

Process of drying over coke introduces scarcely any 
arsenic into bloaters, etc. (H. Smith), 10988-94 ; 
(Appendix 24), p. 249. 

FOODS AND DRINKS (OTHER THAN BEER) 
IN RELATION TO ARSENIC: 


REPORTS ON, IN APPENDICES 24 TO 27. 
Mr. Hammond Smith’s inquiries and report: 
Nature and methods of inquiry (Appendix 24), 
p. 230. Section I., Food Ingredients liable to 
contain arsenic, pp. 230-7. Section II., Cer- 
tain food substances liable to contain arsenic 
by reason of their manufacture with these in- 
gredients, pp. 238-248. Section III., Foods 
dried by exposure to products of combustion, 
pp. 249-50. Section IV., Miscellaneous : 
Flesh of fowls receiving arsenic, arsenical in- 
secticides, etc., pp. 251-2. Addenda, Arsenic 
in glycerine and in gas products, pp. 255-9. 
Summary of Mr. H. Smith’s report, p. 253. Evi- 
dence on report (H. Smith), 10911-11026. 
Analyses by Dr. McGowan of certain foods obtained 
during above inquiry (Appendix 25), pp. 261-275. 
Preparation of maltine (Appendix 26), p. 276. 
. Letter from Mr. Hehner on arsenical contamination 
of food by certain colouring matters (Appen- 
dix 27), p. 277. 


Inquiries as to addition of mineral acids to whisky 


and gin (Appendix 28), pp. 278-80. 
FOOD AND DRUGS ACTS, Satz or: 


Authorities appointing public analysts, total num- 
ber (Lithiby), 11505. Local authorities have 
specific duty of administering Acts since 1899 
Act, 11501. 


PRESENT ADMINISTRATION AND USE OF: 


Mainly directed to well-known forms of adultera- 
tion (H. Smith), 10929, 10931. Use to prevent 
deleterious substances limited (Lithiby), 11511 ; 
insufficient for this purpose (Allen), 12005. 


Total samples under Acts increased since 1899 
Act (Lithiby), 115004; increase largely milk 

_ and butter, 11586-8, due to pressure by Board of 
Agriculture, 11645 ; increase also due to arsenic 
question, 11596-9. 


ROYAL COMMISSION ON ARSENICAL POISONING: 


Foop anp Drues Acts, SALE 0F—continued. 


Few samples of beer now received from local autho- 
rities (Hehner), 10206-7 ; none taken in Halifax 
or Huddersfield in 1901 (H. Smith), 8826-30; 
(Neech), 9193. Food samples seldom taken for © 
arsenic analysis (H. Smith), 10930. 


Penalties often inadequate: Home Office circular 
(Lithiby), 11506. 


See also ANaLysts, Pustiic. 


Locat GQVERNMENT BOARD AND ADMINISTRATION OF: 


Duties of Board under Acts very limited before 
1899 Act (Lithiby), 11499; additional powers 
since, 11499. Extent to which these have been 
used, 11500, 11537-41. Issue of circular as to 
arsenic, 11513, 11541. 


Extent of advice by Board to local authorities 
(Lithiby), 11513. No organised system, 11514. 
Board have no special expert staff to advise, etc., 
on food questions, 11519, 11537 ; or to reeommend 
sampling of particular articles, 11642-4. Advice 
in this direction is needed (A'len), 12008, 12048- 
50, 12054. 


POWERS UNDER: 


Action under Acts must be taken against retailer 
(Lithiby), 11507, 11616-7; person responsible 
often -cannot be reached (Allen), 12013-4. No 
powers to take samples from places of manufac- 
ture of food (Neech), 9224-9, 9246-51 ; (H. Smith), 
10958-9 ; (Lithiby), 11508 ; (Allen), 12012. 


As to samples in transit (Lithiby), 11507 ; object, 
11558-61. Samples cannot be taken outside the 
district, 11605-6. Samples taken and divided 
must be “ separate articles ” (Allen), 12034. 


WARRANTY : 


Effect of (Lithiby), 11618-28; (Allen), 12013-9. 
Evasion of Acts by notices (Allen), 12021-31. 


Advantage if warrantor could be reached on first 
hearing of the case (Allen), 12062. 


Orrictat “ STANDARDS ” FQR PURPOSES OF: 


Need for such “standards,” particularly as regards - 
arsenic; nature of “standards” required, etc. 
(Thomson), 9765-9; (Moulton), 9942, 9954-6; 
(Hehner), 10154-9; (Lyle), 11074-6, 11154; 
(Allen), 11981-2, 12006, 12040. Illustrations of 
need for “standards” or definitions of foods 
(Allen), 12006-14, 12020, 12069. See also Boaxn 
OF REFERENCE. 


FUELS : 


SELECTION oF Furr By MALTSsTERS: 


Use of gas-coke. In Halifax district in 1900-1 (H. 
Smith), 8628, 8647. Still used at certain malt- 
ings, 8628, 8764-8, 8807; in some cases 85 per 
cent., 8741-2; (Thompson), 8933-5. Gas-coke 
discontinued at Halifax {H. Smith), 8724-8; 
(Thompson), 9055-61; (Buckley), 9293, 9363- 
84 ; (Worsick), 9431-2 ; use generally abandoned, 
should be prohibited (Salamon), 9976-9. 


Anthracite preferred to oven coke (H. San, 8728- 
36; (Buckley), 9293-9300, 9368-84; (Salamon), 
10050-3 ; (Appendix 19), p. 203. Recommended 
(Chapman), 10355; now almost exclusively used 
(Thomson), 9691-4. 


Trsts ror ARSENIC IN FUELS: 
See Trsts. 


ANALYSES OF FUELS FOR ARSENIC: 


Fuels seldom analysed for maltsters (H. Smith), 
8628, p. 21, 8807; (Thompson), 8935-7, 9044 ; 
(Appendix 30), p. 298. 


Difficulties of sampling for analysis ; importance of 
accurate samples; objections to relying on 
analysis for selection of fuel (Worsick), 9447 ; 
(Thomson), 9787-9 (Moulton), .9935, 9950-2; 
(Salamon), 9984, 10059-64 ; (Chapman), 10353; 
(Ling), 10490-525, 10533-5, 10661-79 ; (Appendix ~ 
30), pp. 290, 308-9. i he 

Guarantees of freedom from arsenic given by col- 
lieries ; such guarantees have little value (H. 
Smith), 8769-83; (Thompson), 8938-41; (Sala- 
mon), 10059-64; (Chapman), 10356-67; (Ap- 
pendix 30), pp. 290, 304-7. 


INDEX. 


FuELS—continueu. 
© VouaTmn” anp “ Frxep” ARSENIC IN FUEL: 


’ Methods of determination and significance (Ling), 
10451-683, 10697-708 ; (Thorpe), 11671-719 ; (Ap- 
pendix 20), p. 207; (Appendix 21), pp. 210, 
214; (Appendix 23), pp. 227-9; (Appendix <0), 
p- 311. Observations on results (Appendix 30), 
pp. 289-90. : 


Gas COKE: 
Amounts of arsenic in different samples (Ling), 
10536 ; (Appendix 30), p. 288. 


Oven COKE: 

_ Amounts of arsenic in different samples (Ling), 
10536 ; (Appendix 30), p. 320. Comparison with 
gas coke and anthracite (Ling), 10540-9; 
(Beaven), 10886-90; (Salamon), 10050-3 ; (Ap- 
pendix 19), p. 203; (H. Smith), 8728-36 ; (Buck- 
ley), 9293-300, 9368-84 ; (Appendix 30), p. 288. 


Manufacture of, and hand picking of coal (H. 
Smith), 8751-61. Suggestion of coking with base 
(Ling), 10621-6. Advantage of oven coke treated 
with lime (Ling), 10627-31. Sulphur in foundry 
coke (Fairley), 9899-9904. 


ANTHRACITE : 


Amounts of anthracite in different samples and 
“impurities” of anthracite (Ling), 10536; in 
sample analysed for Commission (Appendix 30), 
pp. 286-321; colliery analyses (Appendix 30), 
p. 306. Unequal distribution of arsenic (Ling), 
10490-525 ; recent samples have been better, 
10526. 


Presence of lumps of pyrites in anthracite supplied 
to maltsters (H. Smith), 8736-41; (Appendix 
30), p. 298. 


Necessity of careful picking over (H. Smith), 8757- 
61; (Salamon), 9981, 10054-5 ; (Chapman), 10356- 
67 ; (Ling), 10661-5 ; (Appendix 30), pp. 286-310. 


Reports oN Matting ANTHRACITE IN APPENDIX 30: 


Part I.—Account of Commission’s Inquiry, and. 
_ Summary of Results.—Presence of impurities 
(pyrites, shales, etc.) in anthracite seams, and 
their removal at collieries; arsenic in clean 
anthracite and in impurities; fixed and vola- 

tile arsenic, pp. 286-90. 

Bearing of results on selection of malting anthra- 
cite by collieries and maltsters, p. 290. 

Tabular summaries of results, pp. 291-7. 

Part I1.—Mr. H. Smith’s Notes on inquiries as to 
anthracite used by certain maltsters, p. 298. 
Part IlI.—Mr. A. Strahan’s Notes on visits to 8. 
Wales collieries supplying malting anthracite. 
Seams worked for malting, p. 299; occurrence 
of impurities, p. 303; methods of removing im- 
purities, p. 505; samples recommended, p. 3504. 

Part IV.—Mr. S. W. Price's Report on collection 
of samples. Samples taken underground, p. 
308 ; samples of malting coal, p. 509. Picking 
and screening of anthracite, p. 509. 

Part V.—Dr. McGowan’s Report on arsenic in malt- 
ing anthracites and other specimens. Observa- 
tions, p. 511. Tables, pp. 512-321. 

Part VI.—Account of two experiments at Newark 
maltings, pp. 522-5. 


‘TREATMENT OF MALTING FUEL: 


Addition of lime to “ fix” the arsenic (Ling), 10458- 
60, 10467-8, 10477-8, 10536, 10555-69, 10588- 
92, 10627-31, 10660. 


Now adopted at Halifax (Buckley), 9316-7. 


BRIQUETTES : 


Possible advantage of (Salamon),10088-91, if made 
with a base (Ling), 10614-20. 


GAUTIER, M. 


Statement that arsenic is normally present in th~~id 
gland (Reynolds), 8307-12. 
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GLASS : 


Arsenic in glass bottles and flasks (Reynolds), 8564 ; 
(Thomson), 9741 ; (Fairley), 9824. 


Jena glass flasks should be used for storing acids 
(Appendix 20), p. 206. Manufacture of special 
bottles without arsenic for storing re-agents (Ap- 
pendix 22), p. 220. 


GLUCOSE : 


Use of, in various articles of food: General memo- 
randa as to manufacture of, and arsenic iti; pre- 
cautions now taken or neglected by food manufac- 
turers in ordering; guarantees; tests (Appendix 
24), pp. 234-6, 238-243. 

Use of, by Messrs. Castell and Brown: guaranteed 
as regards arsenic, analysis unnecessary (Walker), 
11508-61. Looseness of guarantee system (H. 
Smith), 8794; (Primrose), 11959-60. 


Arsenic in certain recent samples (Appendix 24), p. 
255 ; (Ling), 10576-8, 10632-6; (Primrose), 11847, 
Table IT. ; (Allen), 11988. ; 


Numerous instances where brewers’ glucose recently 
found practically free from arsenic (Thorpe), 8847 ; 
(Thomson), 9669; (Primrose); 11847, Table L ; 
11874; degree of purity attainable (Chapman), | 
10285-8 ; (Primrose), 11934-8. 


Treasury Order prohibiting use of arsenical glucose 
in breweries: samples obtained by Inland Revenue 
officers from British factories, and from brewers 
using imported glucose without guarantee (Prim- 
rose), 11844-7. Difficulty in accurate sampling 
small (Chapman), 10340-3; 10352. 


GLYCERINE : 


Use of, in food: as addition to cakes, jujubes, meat 
extracts, etc. (Appendix 24), pp. 234, 240-4; (H. 
Smith), 10912; (Howell), 11173-4; (Palmer), 
11475; (Allen), 11998-12004. Food manufacturers 
often ignorant that glycerine may be arsenical (H. 
Smith), 10925; (Palmer), 11463-4. 


Manufacture of, in relation to arsenic (Appendix 24), 
p- 233. Amounts of arsenic in various specimens 
(C. Brown), Appendix 24, p. 255. Uncertainty of 
limit of arsenic as defined by Gutzeit test of B.T. 
(C. Brown), p. 256; (H. Smith), 10916-8. 


GOVERNMENT LABORATORY : 


Various work done at, in reference to arsenic, since 
1901 (Primrose), 11844-11967. Resulis of testing 
large numbers of brewing ingredients, etc. (Prim- 
rose), 11847. Analyses of various substances in con- 
nection with Halifax outbreak (Thorpe), 8847. 


Work at, in reference to tests and inquiry of Inland 
Revenue Departmental Committee (Thorpe), 11654- 
737, {Appendix 21), pp. 208-219. 


Extent of testing for arsenic at (Salamon), 9974-5, 
10072-6. Control by, at brewery, might be ex- 
ercised by testing wort (Salamon), 9991-3, 10077- 
80 ; (Chapman), 10317-48, 10349-51; (Primrose), 
11948. ‘ 


GRILLED FOODS: 


Arsenical contamination from fumes of open fire 
negligible (H. Smith), 10988-94, (Appendix 24), p. 
250. 


GUARANTEES: As Recarps ARSENIC: 


Advantages and limitations of (Moulton), 9956-8 ; 
trade customs regarding (H. Smith), 8794, 8781-2 ; 
(Howell), 11195-6; (Walker), 11341-3, 113549-59 ; 
objections to, if based on “ blunt” tests (Hehner), 
10147-55. 

In respect of brewing ingredients: Recommendations 
of Expert Committee (Appendix 19), p. 203 ; (Moul- 
ton), 9936. Methods of testing, on which guaran- 
tees could be based (Departmental Committee), 
Appendix 21, p. 208 ; (Primrose), 11940-50, 11956- 
8. Guarantees in respect of imported glucose (Prim- 
rose), 11959-60. Guarantees obtained by Halifax 
brewers (H. Smith), 8777-82 ; (Buckley), 9598. Not 
usually given with malt (Worsick), 9442-3, 9484-7.. 
Sampling in relation to, see Marr. 
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GuARANTEES: As regards Arsenic-—continued. 

In respect of fuel used by maltster : Guarantees of 

: freedom from arsenic” in anthracite ‘supplied 
and accepted (Thompson), 8938-40; (Buckley), 
9404 ; (Appendix 30), pp. 298, 304, 306. May be 
ot no value, owing to sampling and other considera- 

. tions (H. Smith), 8769-76, 8783; (Thomson), 9787 ; 
(Salamon), 9984, 10060; (Chapman), 10353-67 ; 
(Ling), 10524, 10667-80; (Appendix 30), p. 290. 
Guarantees as to hand picking, or origin of anthra- 
cite (Salamon), 10060-3; (Chapman), 10367. 
Guarantee that no gas coke used (Expert Commit- 
tee), Appendix 19, p. 204. ' 

In. respect of sulphuric, acid, colowring matters, and 
chenvical substances used in food: (Lyle), 11045-9 ; 
11132-5 ; (Howell), 11195-9, 11247-9; (Walker), 
11312-24, 11349-59 ; (Palmer), 11492-6; (Pronk), 
114535 ; (Appendix 24), p;. 230. eu uh Lacan 


See also WARRANTY, OFFICIAL ConTROL. 


HAIR: 


Arsenic in, in cases of arsenical poisoning (Reynolds), 
8292-3, 8298-8306, 8360-2, 8448-9. In hair of rats 
receiving arsenic (Delépine), Appendix 16, p. 188. 
‘In'eases of beri-beri (Reynolds), 8581, 8389-91 : (Ap- 
pendix 31), pp. 333-4, 344, 

Reports on ARSENIC 1x Harr, 1n APPENDIX 32? 
Part I. :. General account of Commission’s inquiry 
and tables giving analysis of chief results ; Pre. 

liminary. specimens:; specimens from ‘arsenic 
takers; control specimens; specimens from 


brewers’, draymen: and alcoholic. neuritis cases, 
pp. 345-350. 


Part II. : Mr. Wood Smith’s report on methods of 
testing hair samples, p. 351. 


Part III. : Detailed tabular statements, pp. 352-62. 


HALIFAX, ARSENICAL POISONING AT, IN 1902: 


Dr. E. 8: Reynorps: 
Arsenical poisoning from beer in 1902 at Halifax, 


8403-8442. 


Mr. H. Hammonp Suir: 


Origin of his inquiry as Assistant Commissioner ; 
cases reported in infirmary ; inquest on McNulty, 
etc., 8628, p. 15. 


Details and symptoms of Infirmary cases: Case in 
private practice. Review of ¢ases; outbreak one 
of arsenical poisoning, p. 16. Other cases sus- 
‘pected both ‘in and outside the Infirmary, 8628-34, 
8719. Dr. Woodyatt’s view of outbreak, 8635, 8710. 


Beer implicated ; local inquiry and action with regard 
to outbreak, 8628, p. 16. Analyst’s results, p. 17. 
Attitude of brewers, 8628, 8800-4. The Halifax 
brewery implicated during 1900 epidemic had 
destroyed their beer, 8746-9. 
Inquiry as to suspected beers; origin of ingredients 
used ;, source of arsenic, 8628, pp. 18-20, 8640. . 
Malt seldom tested for arsenic: Malts used in impli- 
cated brews prepared in 1900-1 season mainly by 
use of local gas coke. Greatey care since taken in 
, most instances, 8628, p. 21, 8665-6. 


Evidence implicating gas coke dried malt as the cause 
of outbreak, 8628, p. 21; 8647-744. Mr. Firth’s 
malt previously found to contain 1-30th grain 
arsenic per lb., 8647-8660. Inadequacy of brewers’ 
precautions since Manchester scare subsided, 8669. 
Little or no testing by maltsters for sale, 8695. 
Maltsters abandoning gas coke, 8724-7. Brewers de- 
manding malt prepared with anthracite, 8728-9: 
Maltsters who continue to use gas coke, 8741, 8764. 
Halifax Town Council and Medical Officer of Health’s 
; report, 8701. During 1901 no samples of beer sub- 

mitted to public analyst, 8702; or at Huddersfield, 


mended by Brewers’ Expert Committee, 8833-6. 
Brewers’ records of analyses not kept;systematically, 
8706-9, | 

No action by local Excise officers as to arsenic before 
outbreak, 8837. ' 

Representations made to Coroner on behalf of brewers, 

| Dregs of casks containing much arsenic, 8844, 





8829. Halifax public analyst used test first recom. . 


ROYAL COMMISSION ON ARSENICAL POISONING : 


HALIFAX, ARSENICAL PoISONING 4’, IN 1902—continued : 


Proressor THorPE’s Memorsanpum on Halifax beers 
and brewing materials tested for arsenic at the 
Government Laboratory. (Excise samples and 

_ Special samples obtained by Mr. Hammond Smith.) 
Results, Arsenic in urine of Halifax patients, 8847. 


Mr. G. 8. THompson :, 


Evidence in respect of Whitaker’s brewery. Observa- 
tions on Mr. Hammond Smith’s report, 8849-63, 
8900. Recent precautions against arsenic, 8901, 
8938-41, 9044-54. Malting fuels used, oven coke 
substituted for gas coke, 8901-8, 9055-64. Gas 
coke, 85 per cent. used before outbreak, 8933-7...) 


Construction of Messrs, Whitaker’s kilns claimed’ to 
safeguard - against’ arsenic, 8864-8882, 8986-9023, 
9065-81. No recent change in their construction, 
8883. Arsenic in kiln dust, 8954-8, 9009-9016 ; 
cleansing girders, etc., 9017. Brushing of malt, 
8888-90, 8942-9, 9082-9; found to remove arsenic, 
8950-3. 


Extent of analyses of beer and malt ‘and results, 8909- 
32, 8973-85, 9023-35. Recommendations of Brewers’ 
Expert Committee not adopted at this brewery, 
9060-4. Formation of Brewers’ Association in Hali- 
fax, 8858. 

Dr. J. T.. NEECH : gor & 

Evidence by Borough Medical Officer’ of Health. 
Observations on Mr. Hammond Smith’s report, 
9092-6. Notes of five additional cases, 9097. 
Cases were arsenical poisoning, 9096, 9111-2 ; due 
to malt, 9123. 7 Bee f 

Difference between malts of 1900-1 and 1901-2 seasons, 
9114-9120. Implicated beer from 1900-1 malt, dried 
over gas coke, 9121-7. Wh ed at: 

McNulty’s case: Dr. Woodyatt’s evidence at. inquest, 
9146-55 ; Lee’s case, Dr. Woodyatt’s evidence, 9156- 
67; other infirmary cases; 9168-91. Whalan’s ‘case 
one of arsenical poisoning, 9174-82.” beg ori 


No samples of beer taken tinder Sale of Food and 
Drugs Acts between Manchester scare and present. 
outbreak, 9193-9200. Action by Medical Officer of 
Health regarding outbreak: beer samples taken, 
reports by Mr. Ackroyd (public analyst), and by 
Mr. Richardson, 9202-12 ; difficulties owing to diyer- 
gent results, 9107, 9257. M.O.H.’s inquiries out- 
side Halifax, 9218-9; given facilities by Halifax 
brewers, 9220-3; samples taken at breweries, etc., 
9250-1; no powers to take malt officially under Sale 
of Food and Drugs Acts, 9224-9, 9246-51. M.O.H.’s 
report to Town Council, 9214-6, 9238-40. ; 

Arsenical poisoning in Halifax during 1900 epidemic, 
9128. 


Mr. F, Bucxtey : ; 


Evidence in respect of Webster’s brewery. Extent of 
analyses made in 1901 for brewery, 9268-74; and 
since outbreak, 9275. Precautions taken: against 
arsenic, 9281. Divergent results of analyses in a 
recent instance, 9300-3, 9318-46. Chemist © of 
brewery is public analyst of Halifax, 9389. 


Implicated beer made from’ gas-coke. malt, 9276-7, 
9348-9350. Kinds of fuel used, gas coke now aban- 
doned, 9293-9, 9368-84. - Brushing malt practised, 
but no experiments as to its effect on arsenic, 9282, 
9351-6. Construction of his malt kilns, 9358-67. 
Contamination of malt by kiln dust, 9412-9, seF 

Formation of Brewers’ Association in Halifax; 9287-90. 

Mr. A. Worsicx : . 


Evidence in respect of Worsick’s maltings.. Precdau- 
tions. adopted since 1900 epidemic ; anthracite sub- 
stituted for gas coke ; malt brushed, eto.) 9425-37 ; 
precautions have reduced aresenic, 9441; advan- 
tage of brushing, 9457, 9488-90. Construction of 
his kilns-and their cleansing, 9478-83. " 

Some gas coke used in 1900-1 season, 9451; possible 
use of gas-coke malt in August, 1901, at Alderson’s 
brewery, 9463-70. 


Dr. J. F. Woopyatr: Peewee r 

; . eat iy Sw ‘ 

Cases in Halifax Infirmary, 1902; arsenical poison- 
ing diagnosed in certain cases, but; notin ‘othersp)") 
9501-9641. NES feblocrrefh) $ 
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INDEX 


Ha irax, ARSENICAL POISONING AT, IN 1902—continued. 
Dr. J. F. Woodyatt—continued. , 
Case of McNulty, 9508-10 ; inquest, 9545-60 ; Whalan, 
_ 9511-3; diagnosis of “pernicious anemia” in his 
case, 9572-92, 9652; and certificate of death given 
by witness to that effect, 9606; no post. mortem, 
9599 ; inquest in this case undesirable, 9619; Dr. 
Mantle consulted, 9593, 9608-14, 9624-8 3 after com- 
munication with brewers, 9594-5; evidence of 
arsenical poisoning in Whalan, 9598, 9615; Lee 
9563, 9571; statement to Coroner of cause of his 
death, 9564; Wilkinson, 9538; Shearing, 9541; 
Lowrie, 9543, 9639. 

Cases not reported to M.O.H. of Halifax, 9633, 
Opinions regarding outbreak, 9652-3. 


Mr. T. Farrtry : 
Arsenic in Halifax beer, 9923. 
HEART: 


“ Alcoholic heart,” no longer observed in Manchester 
since 1900 epidemic (Reynolds), 8288, 8322-7. 


HOPS?” 
In relation to risk of contamination by arsenic 
(Thorpe), 8847 ; (Thomson), 9669; (Primrose), 


11847 ; (Expert Committee), Appendix 19, pp. 202, 
204, “Hop Compo” (Primrose), 11879-93. 


“HYDROCHLORIC ACID: 


Arsenic in (Fairley), 9824 ; 
use of, for food purposes 
243-4. 

Purification of, for testing purposes (Thomson), 
9741 ; (Hehner), 10116, 10129; (Appendix 20), 
p- mt (Appendix 21), p. 212; (Appendix 22), 
p: E 


INDUSTRIAL POISONING BY ARSEN IC: 


~ Various’ forms of, occurrence, and symptoms; 
reports on to Home Office, etc. (Legge), 11738-11843. 


(Appendix 24), p. 231; 
(Appendix 24), pp. 231, 


INLAND REVENUE, BOARD OF: 
‘RECENT ACTION By, 1x RELATION To ARSENIC IN BeEr: 


Issue of Treasury Order under 1388 Act, prohibit- 
ing arsenical glucose and invert sugar, October, 
1901 ; instructions to Revenue officers thereon ; 
samples of various brewing ingredients, worts 
etc., obtained ; results of analyses in’ Govern- 
ment Laboratory (Primrose), 11844-51, 


Action taken in certain cases, on report of arsenic 
in malt, malto-peptones, “ regenerators,” beer 
softening material, glucose, colouring solutions, 
caramel, “hop compo.” (Primrose), 11852-95. Sce 
also Hatirax. 

Appointment of Committee on Tesis (Primrose), 
11896-9 ; question of utilising their report for 
purpose of “standards” (Primrose), 11896-9, 
11940-58. See also Deparrmentat Comairrrn, 

Extent to which Inland Revenue control could be 
utilised for protection against arsenic (Primrose), 
11900-23 ; (Moulton), 9939-46 ; (Salamon), 9989- 
93, 10072-82 ; should be limited +o breweries and 
brewing trade (Primrose), 11903-4. Revenue 

' officers no power of entry on. maltster’s premises, 
11954. No increase of staff Yequired in conse- 
quence of recent action, 11963-7. 


Revenue officers now take samples from factories of 
brewers’ glucose and “ invert.” (Primrose), 11847 ; 
(Lyle), 11060-2; visit his works, re rebate on es- 
te 11257-9 ; do not visit (Walker), 


/ 


INSECTICIDES : 0.0) 


«Use of, in relation to contamination of fruit and 
vegetables \by arsenic ; experimental application of 
Paris green to gooseberry bush (Appendix 24), p. 

ages 


INVERT SUGAR: 


Use of, ‘in brewed “temperance” drinks, cider, ete. 
(Appendix 24), pp. 236, 241. Confectioners’ sugar 
not “inverted ” by mineral acid, p. 240. 


i 
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INVERT SuGAR—continued. rey 
Recent analyses for arsenic of brewers’ , Samples 
“~~ (Thorpe), 8847 ; (Thomson), 9669 ; (Primrose). 
11847. ‘l'reasury order prohibiting use of arsenical 
invert in preparation of beer, and consequent 
sainpling (Primrose), 11844-7 ; (Lyle); . 11060-2. 
Analyses by Expert Committee (Appendix 19), 
p- 201. 


IRON : 
Reduced iren of British 
(Reynolds), 8456-8462. 
Iron oxide in food, See Cotourtna Marrers. 


Iron salts impairing estimation by Marsh Test, See . 
r 
Tests, 


Pharmacopoeia, arsenic in 


e 
JOINT COMMITTEE or Socirerizs or Pustic ANALYSTs 
AND CuEmicaL INDUSTRY. 


Appointed to imvestigate tests for arsenic: work 
by, report, and. recommendations (Hehner), 
10092-10225; (Chapman), 10226-3792. Report 
(Appendix 20), pp. 206-7 ; discussed at joint meet- 
ing of societies (Hehner), 10094 3 Opinion of 
Society of Public Analysts also obtained by cir- 
cular (Chapman), 10228 ; general favourxble 
Opinion of the Marsh-Berzelius method recom- 
mended (Hehner), 10109; objections mainly in 
respect of minor details of procedure (Chapman), 
10228 ; Hehner), 10115-8. Use by chemists of 

+ methods recommended (Ling), 10469 ; (Allen), 

 11976-80.; (Appendix 21), p. 212; (Appendix 22), 
p. 220 ; (Appendix 27), p. 277. 


KERATIN: 
Affinity of, for arsenic (Appendix 24), p. 252. 
KERATOSIS : 


None seen in Manchester patients since 1900 epidemic 
(Reynolds), 8287 ; arsenic in keratosis scales (Rey- 
nolds), 8296-7. In Halifax cases (H. Smith), 8628, 
p- 16, 


KILNS : 


Structure, cleansing, etc., in relation to arsenic. 
Matt. 


See 


LANOLINE: — 
Use of as a substitute for cocoa-butter ; found arseni- 
cal, due to sheep-dip (Appendix 24), p. 240. 


LEMONADE POWDERS,. “FRUIT CRYSTALS,” 
&C.: 


' (Appendix 24), p. 242 ; (Appendix 25), p. 266. 


LIME: 


Addition of, to coke or other fuel used in malt dry-’ 
ing, in order to “fix” the arsenic (Ling), 10440- 
708 ; (Buckley), 9316. 

Use of, in malt kilns, to absorb volatilised. arsenic 
(Beaven), 10787, 10818-32 ; use of heated. limestone 
“blocks as absorbents (Appendix 18), p. 199. 

Use of, in estimation of arsenic in organic substances. 
See TEsts. 


“LIQUID TARTARIC ACID”: 
: Contains little or no tartaric acid (Howell), 11201. 


LIQUORICE : 


Arsenic in certain samples (Thomson), 9794-6; its 
possible origin (H. Smith), 10912 (Appendix 24), 
p. 241; analysis of four samples (Appendix 25), 

Pp. 267. | 


LIVER : 


Arsenic found in, in fatal case at Halifax (H. Smith), 
8628, p. 14; in liver of beri-beri cases (Appendix 
31), pp. 333, 342. | 


LOCAL GOVERNMENT BOARD: 


we Relation of, to administration of Sale of Food and 


Drugs Acts, etc. See Anatysts, Foon ann Drras 
Acts, Orrictan Conrrot. , 
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MAIZE: 


Flaked maize found free from arsenic (Thorpe), 8847 ; 
(Primrose), 11847; (Appendix 19), p. 202. 


MALT: * 
ARSENIC IN Maur: 


Responsible for contamination of beer sufficient 
to cause illness (Reynolds), 8357; medical evi- 
dence (Moulton), 9931. Responsible for Halifax 
outbreak, 1902. See Hanirax. 


Quantity of arsenic in malt (H. Smith), 8628, 8650- 
61; (Thorpe), 8847; (Thomson), 9669, 9691, 
9758-64 ; (Fairley), 9820-9, 9853-7 ; er 
9982, 9994-5; (Chapman), 10282-4; (Ling), 

* 10536, 10684; (Beaven), 10869-82; (Primrose), 
11847-52 ; (Appendix 19), p. 203. 

Recent improvement in malts (Reynolds), 8358 ; 
(Worsick), 9441-2; (Thomson), 9706-7; (Sala- 
mon), 9977, 9994-5 ; will not be maintained with- 


out official control regarding arsenic (Ling), — 


10596-7. 


More arsenic in northern malts in 1900-1 (Moul- 
ton), 9948; at Halifax, more than in 1901-2 
(H. Smith), 8628, 8665-9; (Neech), 9113-24; 
(Buckley), 9276. 


Increase of arsenic in malt as season progresses 
(Ling), 10693-5. 

Unequal distribution of arsenic in malt (Thomson), 
9699-9700. Sampling malt (Salamon), 10065-7 ; 
(Chapman), 10337-40. 


Analyses of malt for brewers and maltsters. Few 
or none at Halifax (H. Smith), 8628, 8668-95, 
8805-25 ; (Thompson), 8909-16, 9031-41 ; (Buck- 
ley), 9267-74. Analyses for maltsters (Worsick), 
9424-36. Frequent analyses for certain breweries 
(Thomson), 9675, 9719-21; (Fairley), 9824 ; 
(Salamon), 10067-8; (Chapman), 10282. 


See also Furts. 


PREPARATION OF MALrT: 


Fumes of fire should not pass through malt (Thom. 
son), 9697-8, 9701-2, 9771-8. This would involve 
great interference with trade (Salamon), 9980, 
10048 ; (Ling), 10612 ; (Beaven), 10836-42. Pro- 
ducts of combustion | necessary for flavour 
(Salamon), 9980; (Beaven), 10735-71 ; may not 
be essential (Ling), 10605-13. 


Matt Kris in relation to arsenic: 


Structure of Kilns (Beaven), 10709-910; kilns in 
which drying largely effected by hot air without 
fumes, 10733-4, 10897-10; furnace gases, 10713- 
34, 10771-5; use of screens for condensing ar- 
senic, 10775-86 ; use of lime to intercept arsenic, 
10787-8352, 10844-8, and Appendix 18, p. 199. 
Construction of Messrs. Whitaker’s kilns 
(Thompson), 8864-9081. 


Cleansing of Kilns (H. Smith), 8754; (Thompson), 
8894-8; (Buckley), 9304-7; (Worsick), 9480-3: 
(Fairley), 9861, 9920 ; (Salamon), 9987, 9996 ; 
(Ling), 10693-6. 


Kitn Dust, arsenic in: 


(H. Smith), 8752-3 ; (Thompson), 8955 ; (Buckley), 
9305 ; (Salamon), 9988. From various parts of 
kiln (Fairley), 9859-60, 9905. Present as 
arsenious oxide (Fairley), 9912-3. Risk to malt 
from dust carried mechanically is small (Ling), 
eae Volatilisation of : arsenic (Thorpe), 

691-4. 


Brvsuine in relation to arsenic: 


(Thomson), 9780; (Fairley), 9863-4; (Salamon), 
10018-24. Effect of moisture (Neech), 9130-45., 
Brushing in the case of Halifax malts (H. 
Smith), 8628, 8795-9, 8810; (Thompson), 8942- 
55, 9082-9; (Buckley), 9277-83, 9353-6 ; (Wor- 
sick), 9425, 9457-62, 9488-90. 


Maur Curms: 


Arsenic in (Neech), 9138 : (Salamon), 9987 ; (Over. 


beck), 11297 ; (Appendix 19), p. 203; (Appendi 
19), p. 204. ' oe 


ARSENICAL POISONING: 


MALTED FOODS: 


Various foods of which malt is an ingredient (Appen- 
dix 24), p. 245, largely imported ; no knowledge of 
precautions against arsenic in their manufacture 
(H. Smith), 10935 ; no information available in the 
case of maltine made in America, 11496, and Ap- 
pendix 26, p. 276. Four samples free from arsenic 
(Appendix 25), p. 262. Arsenic in “Carnos,” 
p. 262. 


MEDICAL OFFICER OF HEALTH: 


Powers of, with regard to condemnation of arsenical 
products (Neech), 9224-51; (Lithiby), 11497-512 ; 
11548-9; 11580-3. 

See also Foop anp Drugs Acts, Orricrat Oon- 
TROL. 


MINERAL WATERS : 
(Appendix 24), p. 241. 


NASAL SEPTUM : 


Perforation of, through exposure to arsenical dust 
(Legge), 11779-82. 


NEURITIS: 


Seldom a symptom of industrial poisoning by arsenic 
(Legge), 11754. 


Rarity of neuritis caused by alcohol without arsenic 
(Reynolds), 8338. 

In rats receiving arsenic for considerable ‘Teriods 
(Delépine), 10006 (Appendix 16), p. 191. 


See also Auconoric Nevrrris, Harrrax, 


OFFICIAL CONTROL: 


In respect or DrtErerious SUBSTANCES, ETC., IN 
Foop: 


Precautions against arsenic will become lax unless 
official control exercised (Ling), 10576-82, 10596- 
7; (Thomson), 9782-3; (Allen), 12037. 


Powers or Enrry, Samprine, erc., on PREMISES OF 
Foop ManuFracturgr : 


In general, Medical Officers of Health and other 
local officers have no such powers (Lithiby), 11508- 
9, 11533, 11548-55, 11608. Facilities may be 
given to M.O.H. notwithstanding absence of 
powers (Neech), 9220-30, 9246-51 (Lithiby), 11580- 
5. No powers in respect of new preparations, or 
new methods of manufacture, of food (H. Smith), 
10950 ; (Lithiby), 11568-76. 


Exist in certain instances, Bread Act, 1836 ; 
Revenue Acts; Margarine Act; Horseflesh Act ; 
local Acts (ice-cream, ete.) (Lithiby), 11510-1, — 
11533-4. 


By Revenue officers where articles subject to duty 
(Lyle), 11060-2; (Howell) 11237-9; (Walker), 
11360-1; (Primrose), 11844-923; no powers on 
maltsters’ premises (Primrose), 11954. 

Powers or Seizure anp Conpemnation of contami- 
nated food or food ingredients: _ 

Powers under Public Health Acts (Lithiby), 11510, 
11562-4. In general, no power when article not 
on sale, 11512, 11547-9, 11610-2. Duties of Medi- 
cal Officer of Health in relation to unsound food, 
11514-5, 11547-9. 


No power to lay an embargo on suspected food, ete., 
pending analysis (Lithiby), 11613-5. 


Conrron unpER Satz or Foop anp Drugs Acts: 
See Foon anp Drugs Acts. 


RESPONSIBILITY OF VENDOR OF Foop unprer Common 
' Law: 


(Lithiby), 11518-9, 11520-9. 


SuecEestep Powers or Inspection at Prace or 
MaAnvracrurn: 


Question of providing official control respecting 
purity of food ingredients, ete., and methods of 
manufacture (H. Smith), 10298, 10932-3, 10950- 
63 ; (Lyle), 11060-3, 11141-7; (Howell), 11241-2 ; 
(Overbeck), 11286-7 ; (Walker), 11336-8 ;. (Allen), 
12012, 12046-7, 12071. Objections to (Lithiby), 
11519, 11530-1; especially if powers given to 


INDEX: 


OFFICIAL ContTROL— continued. 
Suggested Powers of Inspection at Place of Manufac- 
ture—continued. 

officers of local authorities, 11533-6, 11565-76, 
11605. Less objection by manufacturers to offi- 
cers of Government Departments (Lithiby), 
11602-4; (Legge), 11838-43. Many manufacturers 
would not object to inspection (H. Smith), 
10960-2. 

Suggested schedule of dangerous foods or ingredients 
(H. Smith), 10932-8; (Lithiby), 11517, 11519, 
11651. Prohibition of arsenical sulphuric acid 
and of use of gas coke in malting advocated 
(Salamon), 10009, 10086-7. 


SueGesteD Orricran “ Sranparps ”: 

In respect of arsenic in various ingredients of food ; 
relation of “ standards” to prescribed methods of 
testing; principles on which official limits and 
tests should be prescribed ; extent to which they 
might be “advisory” or penal (Thomson), 9770, 
9809-15 ; (Moulton), 9936-46, 9950-63; (Salamon), 
10007-8 ; (Chapman), 10290-1, 10318-51 ; (Ling), 
10668-82 ; (H. Smith), 10928-49 ; (Thorpe), 11720- 
37; (Primrose), 11931-50, 11956-8 ; (Allen), 12061, 
12069, 12072-7. 

B.P. “standards” as to arsenic at present of little 
service to food manufacturer (H. Smith), 10912-8 ; 
(Appendix 24), pp. 240-3; (C. Brown), pp. 255-7. 

“Standards” for purposes of Sale of Food ant 
Drugs Acts. See Foop ann Drues Acts. 

Authority by which standards might be prescribed. 
Sec Board or Rererence, Iynany Revenve. 


ORGANIC MATTER: 


Considerations as to possible combination. of arsenic 
with organic matter of beer (Delépine), 10380-4 ; 
in the case cf stale beer (Hehner), 10219-25 ; as to 


organic combination in plant tissue (Angell), 
8514-8; 8610-20; (Fairley), 9876; (Voelcker), 
12118. 


Advantage or necessity of destruction of organic 
matter in beer and various organic substances 
preliminary to “ Marshing” (Angell), 8472-518 ; 
(Thomson), 9688-9, 9755-7; (Hehner), 10132-9, 
10179-85 ; (Chapman), 10262-71; (Voelcker), 
12139 ; (Appendix 20), p. 207; (Appendix 21), p. 
213 ; (Appendix 22), p. 223 ; (Appendix 32), p. 351. 
Importance in case of coal tar colours (Appendix 
22), p. 223 ; (Appendix 25), p. 268 ; (Appendix 27), 
p. 277. 

Destruction unnecessary when beer and wort are 
tested electrolytically (Thorpe), 11658-9; (Appen- 
dix 21), p. 212. 


OXIDE OF TRON: 


Arsenic in, and use of in various foods (Hehner), 
10210, and Appendix 27, p. 277; (Pronk), 11444 ; 
(Appendix 24), pp. 234, 237. 


PARIS GREEN : 


See Empratp GREEN. 


PHARMACOPGIA, BRITISH : 


Official tests for arsenic (H. Smith), 10912-8; (Appen- 
dix 24), pp. 250-3; (C. Brown), pp. 255-7. 


“PHOSPHOCITRIC” ACID: 


Contains very little citric acid (Howell), 11201; (Ap- 
pendix 24), p. 232. Use in aerated waters (Appen- 
dix 24), p. 241. 


PHOSPHORIC ACID AND PHOSPHATES : 


Arsenic in (Appendix 24), pp. 231-2; (Appendix 25), 
p- 265. ..Use of phosphates, under various names, 
in foods (Appendix 24), pp. 238-243; (Howell), 
11167-9, 11201, 11256; (Palmer), 11470, 11492. 

Purity attainable commercially, in case of phosphoric 
acid (Lyle), 11042-4, 11095. 

Arsenic in phosphates used as manure. 
TABLES. 
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PIGMENTATION : 


As a symptom of poisoning by arsenic and observed 
during epidemic; less seen since epidemic; pigmen- 
tation attributed to vermin may have been arsenical 
(Reynolds), 8287-96, 8326-9. In Halifax cases (H. 
Smith), 8628, p. 16; (Woodyatt), 9506. 


PLANTS: 


Grown on arsenical soil. See VEGEraBLes. 


POST-MORTEM EXAMINATIONS: 


In Manchester cases (Reynolds), 8429; (Delépine), 
Appendix 16, p. 189; in Halifax cases (H. Smith), 
8628. 


POULTRY : 


Use of arsenic in fattening (Smith), 10997-11005. Ex- 
perimental administration of arsenic to fowls; 
analyses, little arsenic in flesh and liver, consider- 
able amount in feathers. (Appendix 24), p. 252; 
(Appendix 25), p. 273. 


PRESERVATIVES : 


Tn beer (Primrose), 11847; (Appendix 19), p. 202. 

Boron preservatives in relation to arsenic (Appendix 
24), pp. 235, 248; (H. Smith), 10984; (Howell), 
11224; (Appendix 25), p. 265. 


PYRITES : 

Formation of, in coal (Thorpe), 10708. Presence, ap- 
pearance, and distribution in anthracite, and 
analyses (Appendix 30), pp. 288-321 ; (Ling), 10490- 
923. Proportion of volatile arsenic (Ling), 10647- 
59 ; (Appendix 30), p. 290. 


QUANTITIES OF ARSENIC DETERMINED: 
Iy Brrr : 
In recent beer in Manchester (Reynolds), 8444; in 
Halifax beers, 1902 (H. Smith), 8628, pp. 14, 17; 


8649; (Thorpe), 8847; (Buckley), 9318-46; 
(Fairley), 9925 ; in various samples of beer and 
brewing ingredients (Thomson), 9669, 9758; 
Fairley, 9824-52; (Chapman), 10277; (Prim- 
rose), 11847. 

In Matr: 


(EI. Smith), 8628, 8650 ; (Thorpe), 8847 ; (Thomson), 
9669, 9691, 9758-64 ; (Fairley), 9820-9, 9853-7 ; 
(Salamon), 9982, 9995; (Chapman), 10282-4 : 
(Ling), 10536, 10684; (Beaven), 10869 ; (Prim- 
rose), 11847-52. 


Ixy orner Foops anp INGREDIENTS: 
See under several headings. 


RATS: 


Action of arsenical beer and other solutions adminis- 
tered in small quantities to. Experiments by Prof. 
Delépine: alterations during life of experimental 
animals; estimation of arsenic in tissues after 
death; pathological appearances ; general summary 
of results; note on development of paralysis in 
experimental animals; tabular statements.  Delé- 
pine), Appendix 16, pp. 183-195 ; 10388-424; deduc- 
tions as regards human _ subject (Delépine), 


10389-98. 


REBATE OF DUTY: 
None claimed since 1900 epidemic in respect of arseni- 
cal beer destroyed (Primrose), 11961. 


3 


RICE: 


Possibility of contamination of, by arsenic; use of 
arsenic on rice fields (Reynolds), 8381-6. Amounts 
of arsenic in rice taken by beri-beri cases in Kuala 

Lumpor, and on ships, very small, if any (Appendix 


31), pp. 332, 334, 


ROOTS : 


Grown on arsenical soil, arsenic in. 
Sce VEGETABLES. 
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SAMPLING FOR ANALYSIS: 
Tyrportance or Carnrun Samprine, anp .Dirricvr- 
TIES : 


In the case of Malt:—(H. Smith), 8666-7; (Thom- 
son), 9699; (Salamon), 10065; (Chapman), 10337- 
40; (ing), 10681-2. 

In the case of Fuels: —(Thomson), 9787-9; (Sala- 
mon), 10064; (Chapman), 10353; (Ling), 10490- 
679. System adopted in collecting samples for 
Commission (Appendix 30), p. 287, 290, 308-9. 


SCHEELE’S GREEN : 


See Eaeratp GREEN. 


SHALE: 


Presence of, in anthracite seams; much arsenic in 
some specimens (Ling), 10494-7; (Appendix 30), 
pp. 289-295. 


SMOKED AND DRIED FOODS. 

Process of drying over gas coke introduces scarcely 
any arsenic into bloaters, hams, etc. (H. Smith), 
10990-4 ; nature of foods so dried (Appendix 24), 
pp, 249-50; analyses (Appendix 25), pp. 269-72. 


See also Cricory. 


SOIL: 
Arsenic in cultivated soil, and manuring with arseni- 
cal super-phosphates. Sce VEGETABLES. 
SPERITS : 


Analyses of whiskey and gin for mineral acids and 
for arsenic. Results negative (Appendix 28), pp. 
278-80 ; (Allen), 12020. 


“STANDARDS.” : 


As regards arsenic and other impurities and adul- 
terations of food, for purposes of Sale of Food and 
Drugs Acts, and of manufacturers. 


See Foop ann Drvues Acts, Orricran Conroe. 


SUGAR: 


Arsenic in certain samples of “ Demerara’? or West 
India sugar, possibly due to phosphoric acid or 
chloride of tin (Appendix 24), p. 239; (Lyle), 
11064-6 ; uncommon, and avoidable (Lyle), 11067-8 ; 
analyses of ten samples (Appendix 25), p. 263. 

In German beet sugar, attributed to lime or strontia 
process (Hehner), 10208-9._ 


SULPHITHS : 


(Ling), 10635-6; (Appendix 20), p. 207; (Appendix 
21), p. 215 ; (Appendix 24), pp. 233, 248. 


SULPHUR: 


In fuel, in relation to arsenic (Fairley), 9896-9904. 
Arsenic in (Appendix 21), p. 215. 


SULPHURIC ACID: 


Price of different~ kinds of (Salamon), 10009; (Ap- 
pendix 24), p. 230. 

No evidence of its addition to spirits (Appendix 28), 
p. 278; (Appendix 24), p. 231; (Allen), 12020. 

Should be penal to use arsenical acid for food pur- 
poses (Salamon), 10009. 

Use of, in preparation of various foods and ingre- 
dients (Appendix 24), pp. 230-248. Precautions 
by manufacturers of treacle and syrup in pur- 
chasing, p. 238; (Lyle), 1103-41, 11077-95. 

Commercially attainable free from arsenic by delicate 
tests (Salamon), 10009; (Lyle), 11032-41 ; (Howell), 
11229; (Appendix 20), p. 206; (Appendix 22), p. 
220; (Appendix 25), p. 275 ; (Appendix 32), p. ddl. 

Purification of, for testing purposes (Thomson), 9747 ; 
(Appendix 28), p. 206 ; (Appendix 22), p. 220. 


ARSENICAL POISONING : 


SUPERPHOSPHATES : 
Arsenical, effect upon plants. 
Sec VEGETABLES. 


SUSCEPTIBILITY TO ARSENIC: 


(Neech), 9264-5; (Reynolds), 8373-7; 8447; (Moul- 
ton), 9931; (Delépine), 10390-418. 


SWERTS : 
See CONFECTIONERY. 


SYMPTOMS: 


Of poisoning by arsenic in beer (Reynolds), 8287- 
8388. 


See also Hanrrax. 


Of industrial poisoning by arsenic (Legge), 11738- 
11843. 


SYRUP, GOLDEN AND TABLE, AND TREACLE : 


Manufacture of golden syrup and treacle; precau- 
tions taken against arsenic (Appendix 24), p. 238; 
(Lyle), 11028-11160. Use of golden syrup in cer- 
tain biscuits, etc (Appendix 24), p. 243; (H. 
Smith), 10954. 


“Table” and other syrups, consisting largely of 
glucose; precautions taken, or neglected, by manu- 
facturers in obtaining glucose used (H. Smith), 
10953-4 ; (Appendix 24), p. 238, 235-6; (Walker), 
11308-61. 

Fruit syrups (Appendix 24), p. 242. 

Bosrocx’s Tanie Syrvr. 

Manufacture, sale, and disposal of- amount of 
arsenic in (H, Smith), 10971-82; (Appendix 25), 
p. 265. 


TARTARIC ACID: i 

Preparation of, in relation to arsenic; selection of 
acid and treatment with sulphuretted hydrogen by 
Bennet, Lawes and Co. (Appendix 24), p. 232. Re- 
tail sale of (Howell), 11172, 11212-8. Analyses 
(Thomson), 9669, 9758. 

Use in confectionery, baking, and beverages (Appen- 
dix 24), pp. 240-3; no arsenic in various “ fruit 
and lemon crystals,” ete. (Appendix 24), p. 242; 
(Appendix 25), p. 266. ; 


TESTS FOR ARSENIC: 


Reports and Evidence as to Marsh-Berzelius method, as 
applied to various substances :— 


Ain. W. THomson’s Descrrprron or MerHops: 
Apparatus, and preliminary treatment of various 
substances (Thomson), 9688-9 ; diagram, p. 200. 
Delicacy of test after destruction of organic mat- 
ter, 9686, 9755-7. Size of flask, 9735. A!l 
arsenic present recovered in mirror, 9736. 


Rerort or “ Jorxt Commirrne ” on ARSENIC (IN Ay- ~ 
PENDIX 20): 

Materials employed: Hydrochloric, sulphuric, 
nitric acids, zinc, lime, calcium chloride. Appara- 
tus. Mode of testing. Preparation of standard 
mirrors. Destruction of organic matter (acid 
and basic methods). Fuel. Sulphites. Proce- 
dure without destruction of organie matter. 
Delicacy of method (Appendix 26). pp. 206-7; 

‘ (Hehner), 10092-10225; (Chapman), 10226- 
10372 ; (Ling), 10469; (Allen), 11976-80. 


Report or Intanp Revenctse DerarrMentan Com- 
MITTEE (IN APPENDIX 21): 

Application of Marsh-Berzelius (zine and acid) 
method to various substances used in brewing. 
Materials employed: Zine, hydrochloric acid, 
fuming nitric acid, copper sulphate. . Preparation 
for test of malt (basic and acid methods); malt 
substitutes ; wort (basic and acid methods); 
hops ; beer ; yeast and yeast foods ; chemicals ;. 
finings ; fuel. Mode of working ; preparation cf 
standard mirrors (Appendix 21), pp. 212-219; 
(Thorpe), 11654-737. i ; 


INDEX. 


“TESTS FOR ARSENIC—continued. 


Dr. McGowan anp Mr. Frintow’s DESCRIPTION OF 
METHODS (IN APPENDIX 22): 


Methods of testing various foods and other samples 
received from Commission. Purification of re- 
agents, hydrochloric, sulphuric, nitric, sul- 
phurous acids, carbonate of ammonia, potassic 
chlorate, zinc. etc. Method of estimation, 
“Marsh” apparatus used, with hydrogen from 
outside generator. Method of working, prepara- 
tion of standard mirrors. Methods employed for 
the extraction of arsenic before “ Marshing.” De- 
struction of organic matter by Fresenius-Babo 
method, Gautier’s method, basic method. Sug- 
gested simplification of Gautier’s method (Ap- 
pendix 22), pp. 220-6. Sve also (Appendix 25), 
pp. 262-275, (Appendix 31), pp. 335-344. 


Dr. McGowan anp Mr. Froris: Mrrnops 1 Tzst- . 


ING FuEL (In APPENDIX 23): 
Preliminary experiments: Method of estimating 
“total” and “fixed” arsenic; preparation of 
standard mirrors, (Appendix 23), pp. 227-9. 


Mr. Woop SmiruH: Merruops or Testing Harr ror 
ARSENIC : 


Account of methods (Appendix 32), p. 351. 


OTHER REFERENCES to use of Marsh-Berzelius test 
(Angell), 8472-518 ; (Fairley), 9852, 9882-88 ; 
(Salamon), 10007; (Lyle), 11051-4; (Allen), 
11975-87. 


Preferable to Reinsch test for skilled chemists 
(Salamon), 9968. Unskilled man can be trained 
to use (Hehner), 10167-8. 


Mirrors: 


Comparison of mirrors obtained when hydro- 
chloric and sulphuric acids are used respec- 
tively (Angell), 8481-2; (Thomson), 9749-50; 
(Fairley), 9885-8 ; (Hehner), 10179-82. 

Time allowed for deposition of mirror (Angell), 
8512; (Thomson), 9736. “False mirror” 
(Angell), 8506 ; (Appendix 29), p. 285. Action 
of light on mirrors (Thorpe), 11706-10. All 
arsenic recovered in mirror (Thomson), 9736-7 ; 
probably so (Hehner), 10139. 


Effect of volume of liquid, etc., on mirror formed 
(Hehner), 10141-4 ; (Ling), 10470-3. Margin of 
experimental error (Hehner), 10146 ; (Chapman), 
10369-72 ; (Allen), 12040-1; (Appendix 22),2 Pe. 
222. : 

Preparation of “standard” mirrors with argenic- 
free samples of material tested (Appendix 21), 

p. 214; (Thorpe), 11687-90 ; (Appendix 22), pp- 

222-5 ; (Appendix 23), p. 229. 
ZINC : 


(Angell), 8475; (Thomson), 9750-4; (Fairley), 
9882-8 ; (Hehner), 10096-7, 10105, 10119, 10129; 
(Chapman), 10236-49 ; (Thorpe), 11666-74 ; (Ap- 
pendix 20), p. 207 ; (Appendix 21), p- 212; (Ap- 
pendix 22), p. 221; (Appendix 52), p. 351. 


Presence oF Iron anp OrnER METALS: 


Effect on “Marsh” estimations (Thomson), 9689, 
9752-4 ; (Hehner), 10102 ; (Chapman), 10236-51, 
10299-3504 ; (Ling), 10486-9, 10646; (Appendix 
22), p. 225; (Appendix 23), p. 227. 

DESTRUCTION OF ORGANIC 

Marten. 

DETERMINATION OF ARSENIC IN FUEL: 

Basic method (Ling), 10451-89, 10646 ; 
23), pp. 227-9 ; (Appendix 30), p. 311. 

Oxygen method (Appendix 22), pp. 210, 214; 
(Thorpe), 11691-719. 

Reports and Evidence as to Hicctrolytie Method :— 

Possible advantages of electrolytic method /Heh- 
ner), 10098-10108 ; (Chapman), 10252-8. Advan- 
tages found by Departmental Committee, 


(Thorpe), 11656-85. Now preferred at Govern. 
ment. Laboratory, 11682. Delicacy, 11675-81. 


Matrrr. See Orcantc 


(Appendix 


‘Report or Intanp Revenvun DEPARTMENTAL Commrt- 
TEE (in Appendix 21): 

Description of apparatus. Application to malt, 
malt substitutes, wort, hops, beer, yeast and yeast 
foods, chemicals, fuel. Mode of working. Pre- 
paration of standard) mirrors, Advantages of 
method (Appendix 21), pp. 208-219. 
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TESTS FoR ARSENIC—continued, 
Reinsch Method :— 


Use of, for beer and other samples. Quantities-of 
arsenic detected by (Fairley), 9820-9, 9879-80 ; 
(Salamon), 9968-73, 10026, 10036-47; (Hehner), 
10109-15 ; (Appendix 19), p. 204. Unsatisfactory 
for quantitative estimations (Thomson), 9738-9, 
9806-7 ; (Hehner), 10127. See also Exrnry Com- 
MITTEE, * 

Quantitative estimation by extracting arsenic by 
means of copper gauze (Allen), 11975. 

Quantitative estimation by comparison of sub- 
limates, (Delépine), 10375-80, 10425-39. 

Gutzeit Method :— 


Not reliable for quantitative estimations, (Thom- 
son), 9740. Uncertain value of B.P. test for 
arsenic in glycerine (C. Brown), pp, 255-6. 


THYROID GLAND: 


Gautier’s statements as to presence of arsenic in 
require confirmation (Reynolds), 8307-12. 


TCLERANCE OF ARSENIC: 


(Revnolds), 8375-7; (Delépine), 10411-13: (Legge), 
11738-43. 


TREACLE: 
See Syrup. 
TUBERCULOSIS : 

Chronic poisoning by arsenic increases susceptibility 
to; many fatal cases in 1900 epidemic died from 
(Reynolds), 8315-7; 8424-31. 

URINE: 


Arsenic in (Reynolds), 8363-6, 8450-4; (H. Smith), 


8628, p. 16; (Thorpe), 8847, p. 51; (Woodyatt), 
9615. 
VEGETABLES: 


Arsenic in various vegetables when grown on soil con- 
taining arsenic or manured with arsenical super- 
phosphates, 


Opinion that barley and roots may be contaminated 
in that way (Salamon), 9999-10006 ; 10013-17. 
ye ed ferruginous soil on absorption of arsenic, 
10056-8. 


Messrs. A. anp A. F. ANGELL’S 
ReEsvtts (8465-8627). 


Mode of applying the manure. to experimental 
plants, 8470-1, 8485, 8526-35, 8603. Nature of 
experimental plants and results, 8524. Places 
of experiment, 8593-5. No arsenic in ripened 
fruit or grain, 8541, 8555 ; traces of arsenic found 
in some roots and young leaves, and in green pods, 
8543-90. Form in which arsenic taken up by 
plant, 8566; such arsenic not necessarily assimi- 
lated, 8568. " 


Methods employed in testing, 8472-93, 8540; con- 
trol and blank experiments, and their suffi- 
ciency, 8499-8521. Organic matter not entirely 
destroyed before testing, 8494; desirable to in. 
vestigate effect of destroying organic matter, 
ape 8610-5; comparison with phosphorus, 


Quantity of superphosphates usually applied to land, 
8599; amount of arsenic in commercial super- 
phosphates, 8575. 


EXPERIMENTS AND 


Mr. T. Farnury’s Experments anp ReEsvxts (9824) : 


Amount of arsenic in certain speciments of soil ; 
traces in stubble, possibly due to soil contamina- 
tion; no arsenic detected in ears, grain, or roots 
of barley and wheat, 9824 ; possible retention of 
arsenic due to iron in soil, 9876. 


References to literature on subject, p. 66, note. 

Dr. J. A. VortcKer’s EXPERIMENTS AT Wosurn, ann 
Resvtts, 12078-12163 : 

Experiments restricted to barley, mangels, and 


swedes, tabular statement. of results, 12088. 
Mode of applying manure in different experi- 


ae 
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VEGETABLES—continued, 

ments; controls; quantity of arsenic in super- 
phosphates used, 12089-97, 12120-2. Soils of 
fields used for experiment, 12086-8, 12123-9, 
12141-5; two specimens of soil contained arsenic 
apart from recent manuring, 12160-3. No arsenic 
found in bulbs or grain in any case, 12089-90, 
12120; small amounts in straw and leaves, partly 
due to adherent soil, 12120-2, 12153. Sampling, 
121356-7. ; , 

Organic matter destroyed in each instance before 
testing; analyses made by Mr. Hehner, 12088, 
12139. 

Quantity of superphosphates usually applied to 
land, 12094; amount of arsenic in commercial 
superphosphates, 12094, 12135. 


VINEGAR : 


Manufacture of, in relation to arsenic; use of malt, 
raw grain “converted” by mineral acid, sour beer, 
etc. (Appendix 24), p. 246. 


“VOLATILE” ARSENIC, IN FUEL: 


Relation to “total’’ arsenic, and significance (Ling), 
10671-80, 10697-708; (Thorpe), 11691-705; (Appen- 
dix 30), pp. 289-90, 325. 

‘Tests for (Ling), 10451-75, 10479-89; (Appendix 20), 
p- 207 ; (Appendix 21), pp. 210, 214; (Appendix 23), 
pp. 227-9. 

VOLATILISATION OF ARSENIOUS OXIDE: 

(Thorpe), 11691-4. 


WALL PAPERS: 


No guarantee as to arsenic demanded by purchaser 
of colours for (Pronk), 11424-32, 11449-53. 


WARRANTY : 


Defence of, in prosecutions under Sale of Food and’ 


Drugs Acts. (Lithiby), 11618-28 ; (Allen), 12013-9, 
12062. 


WINKS : 


Use of glucose in certain wines, (Appendix 24), p. 
242. 


WORT, BREWERS : 


Advantage in obtaining control by analysis of (Sala- 
mon), 9993; (Chapman), 10318-324, 10324-35; 
(Thorpe), 11726; (Primrose), 11948. 


YEAST: 


Affinity of, for arsenic (Neech), 9104, 9257-60; (Ap-- 


pendix 19), p. 202. Action of yeasts and moulds 
upon various arsenical solutions (Delépine), 10384- 
5. Bakers’ yeast (Appendix 24), p. 245. 


Yeast as AN INGREDIENT OF cERTAIN Foops: (Ap-- 


pendix 24), p. 244; (Overbeck), 11262. 
“Vrast Foops”: Nature and use of; examination 


for arsenic; certain samples arsenical (Primrose),. 


11847, 11856-68; (Appendix 24), p. 243, 


ZINC: 


Nature of zinc recommended for “ Marsh” estima-- 


tions. See Txsts. 


“Sensitiveness” of (Thomson), 9750-4; (Hehner), 
10096-10119, 10129; (Chapman), 10236-49, 10299- 


304 ; (Thorpe), 11666 ; (Appendix 20), p. 207 ; (Ap-- 
pendix 21), p. 212; (Appendix 22), p. 221; (Ap— 


pendix 32), p. 351. 


MEMORANDA. 3 





MEMORANDA. 


TaBLE or EquivaLents or PARTS FER MILLION anp GRAINS PER GALLON anp 
GRAINS PER POUND, RESPECTIVELY. 

















Parts per Million. | cre: Cae. rains dic es : Grains 
048 | 0038 =" sip | 00033'= = sgba 
cd Se 0035 90035 
Op iyi 004 = shy | "0004 
064 | “0045 | "00045 
‘071 005 = wad | ‘0005 
Gea *| “0058 | ‘00058 
095 ea es 00066 
p 007 | ‘0007 
143 ‘Ol = ts | 001 .= yobo 
‘177 ‘0124 | “00124 
19 OUR: “vent ge ‘0018 
"22 ‘O15 ‘0015 
"286 . 08) aes) 002 
BY ‘027 0027 
‘476 ‘0335 = 4 (033 = 365 
35) "035 “0035 
571 044 = 2 01 (=. why 
714 Oo, =e 005 = gts 
"893 0621 = 7, 0062 = ito 
10 ‘07 “007 
119 083. = 4h 0083. = 130 
143 1 = eS oT. 
1°79 1235 = ¢ 025 = & 
2°38 1667, = 2 0166 = 60 
2°86 2 = 1 2 = # 
BOT 25 = 4 O25). 1 =i gh 
4°76 33. = dE 1OS2 0 ie. thy 
714 5 = } oO TS & 
9°52 66 = y ‘066 ote 

10% 1% =.3 075 

14°29 10 1 = zo 
21°48 15 15 

25°0 1°75 175 

28°57 2°0 2 =x 4 
35°71 25 20S 


35 > yr - 1G } 
ae ROYAL COMMISSION ON ARSENICAL POISONING : 





TABLE OF EQuivaLeNts, &e.—continued. 











Parts per Million. Equivalent to Grains | Equivalent to Grains 
per Gallon. : per lb, 

71°43 MO) / 3) 
142°87 10°0 10 
214-29 0. PRES: 
285°71 20°0 ipo 
35714 95-0 | 2°5 
428°57 300 3°0 
571°43 40°0 ab dy: 
714°29 50°0 | 50 
857714 60°O | 6°0 
1000°0 70°0 70 
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